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'ABBR EV IA TI ONS 

A And circuit or ampere ck check ESC emulatian subchannel L2 level 2 
AA automatic answering clk clock EXT external L3 level 3 
ABAR attachment buffer address register cm centimeter FCS final control sequence L4 level 4 
ABO adapter bus out (register) CMDR channel adapter command register FET field effect transistar madem card L5 level 5 
ac alternating current CMND command FETOM Field Engineering Theory of Operatian mA milliampere 
ACO automatic call originate com common Manual MemTB me mary terminal board 
ACF/NCP/ Advanced Communications Function for COS Call Originate Status FF flip flap madem madulator/demadulatar 
VS Network Control Program/Virtual Storage CP circuit protector FL flip latch ms/divn millisecands per divisian 
ACR abandom call and retry CPU central processing unit FRU field replaceable unit MST manalithic system technolagy 
ACU automatic calling unit CR compare register (instruction) GB ground bus mV millivalt 
adr address CRC cyclic redundancy check gnd ground NB Digit Signal 
AEO automatic equalizer CRI compare register Immediate (instruction) hex hexadecimal N/C normally closed 
AHR add halfword register (instruction) CRO Call Request Hlfwd halfward NCP network contral pragram 
ALD automated logic diagram CS cycle steal horz harizontal NCR and character register (instruction) 
ALU arithmetic logic unit CSAR cycle steal address register HS heat sink NHR and halfword register (instruction) 
AMP amplifier CSB communication scanner Hz Hertz N/O narmally open 
APAR authorized program analysis report CSCD clear to send, carrier detect I instructian (cycle) NR and register (instructian) 
AR add register (instruction) CSMC cycle steal message counter IAR instructian address register NRI and register immediate (instructian) 
ARI add register immediate (instruction) ctrl control IC insert character (instruction) NRZI non-return-to-zero inverted 
B branch (instruction) CTS Clear To Send ICS initial control sequence ns nanoseconds 
BAL branch jlnd link (instruction) CUCR Cycle Utilization Counter Register ICT insert character and count (instruction) NSC native subchannel 
BALR branch and link register (instruction) CUE Control Unit End (status) ICW interface control ward OBR outboard recarder 
BAR buffer address register CW control word 1FT internal functional test O/C overcurrent 

BB branch on bit (instruction) CWAR control word address register IN input (instruction) OCR or character register (instruction) 

BC bit clock CWCNTR control word byte count register INCWAR inbound cantrol ward address register OE exclusive or 

BCB bit control block DAA data access arrangement Init initial OH off haok (modem) 
BCC bit clock control DA data modem ready int internal OHR or halfword register (instruction) 

BCL branch on C latch (instruction~ dB decibel intf interface OLT on line test 

BCT branch on count (instruction) 'DBAR diagnostic buffer address register I/O input/output OLTEP online test executive pragram 

BO bus out dc direct current IPL initial program load OLTUB on line test library 

BP break point DCE data circuit-terminating equipment IR interrupt remember OLTSEP online test standalone executive program 

bps bit per second DCM diagnostic control module ISACR initial selectian address and command register op operatian 

BSC binary synchronous communication DCR data channel ready L load (instruction) op reg operation register 

BSM bridge storage module DE Device End (status) LA laad address (instruction) OR or register (instruction) 

BZL branch on Z latch (instruction) DET detector LAR lagging address register ORI or register immediate (instruction) 

CA channel adapter diag diagnostic LCD line cade definer OS Operating System 

CACHKR channel adapter check register dist distance LCOR load character with offset register OSC oscillatar 
CACR channel adapter control register DLO data line occupied (instruction) OUT output (instructian) 

CADB channel adapter data buffer DOS Disk Operating System LCR load character register (instructian) OUTCWAR outbaund cantral word address register 
CAMR channel adapter mode register DPR digit present LED light emitting diade OVRN overrun 

CASNSR channel adapter sense register DR display register or LGF leading graphics flag O/V overvoltage 

CASTR channel adapter status register data ring (modem) LH laad halfword (instruction) P parity 

CB circuit breaker DCS distant station connect (ACO only) LHOR load halfword with offset register PC parity check 

CBAR CSB buffer address register DSR data set ready (instruction) PCF primary control field 

CCB character control block DT data tip (madem) LHR load halfword register (instruction) PCI pragram controlled interrupt 

CCR campare character register (instructian) DTE data terminal equipment LIB line interface base PDF parallel data field 

CCT coupler cut thraugh (madem) DTR data terminal ready lim limiter PEP partitioned emulatian pragramming 

CCU central contral unit EC edge connectar LOR load with .offset register (instruction) PG parity generation 

CD carrier detect EB extended buffer LOSC last .oscillator sample candition pgm program 

CDS canfiguration data set ECP emulatian cantral pragram LR load register (instructian) PH polarity hold 

CE Channel End (status) EIA Electronic I ndustries Association LRI load register immediate (instructian) PND Present Next Digit 

chan channel enbl enable LS .or Is lacal store PIN part number 

char character EON end of number (ACO only) It latch POR power on reset 

CHR campare halfward register (instruction) EPO emergency power .off L1 level 1 pos position 
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POSC 
pot 
P-P 

PPB 
PUT 
PWI 

R 
rcv 
rd 
rdy 

RE 
ref 
reg 
regen 
req 

RI 

RLSO 
RMS 
ROS 
RPL 
RR 
RS 
RSA 
RT 

RTS 
rly 

SAR 
SCF 

SCR 

SCRID 
SOF 
SOLC 
SOR 
sec 
sel 
SEP 
seq 

SG 

SH 
SHR 
SIG 

SIO 

SMS 
SR 
SRI 

SRL 

SIS 
ST 
STC 
STCT 
STH 

present oscillator sample condition 
potenti ometer 

post processor modem card 
prime power box 

programmable unijunction transistor 
power indicator 
resistance or resistor 

receive 
read 
ready 
register and external register (instructions) 

reference 
register 
regenerative 
request 
register immediate (instruction) or 

ring indicator (modem) 

receive line signal detector 
root mean square 
read-only storage 
remote program loader 
register to register (instructions) 

register to storage (instructions) 
register and storage with addition (instructions) 
register branch or register and branch 

(instructions) 

Request To Send 
relay 
storage address register 
secondary control field 
silicon controlled rectifier or 

subtract character register (instruction) 
silicon controlled rectifier indicator driver 
serial data field 
synchronous data link control 
storage data register 
second 
selection 
separator (ACO only) 
sequence 
signal ground 
switch hook (modem) 
subtract halfword register (instruction) 
signal 

start I/O 
standard modular system 
subtract register (instruction) 

subtract register immediate (instruction) 
Systems Reference Library 

start/stop 
store (i nstructi on) 
store character (instruction) 
store character and count (instruction) 
store halfword (instruction) 

/;". 

stk 
svc 

sw 
SYN 
sync 

TAR 
TB 
TIC 
tr 
TRM 
TSL 
T2 
T3 
T4 
UC 
UE 
V 
V/divn 
wd 
wr 
XCR 
xfer 
xfmr 
XHR 
xmt 
XR 
XRI 

2W 
4W 

'- ,./ 

stacked 
service 
switch 
synchronous idle 
synchronization or synchronous 
temporary address register 
terminal board 
Transfer In Channel 
trigger 
test register under mask (instruction) 

Technical Service Letter 
test 2 
test 3 
test 4 
Unit Check (status) 
Unit Exception (status) 

volts 

volts pe~ division 
word 

write 
exclusive-or character register (instruction) 
transfer 
transformer 
exclusive-or halfword register (instruction) 
transmit 
exclusive-or register (instruction) 
exclusive-or register immediate (instruction) 
two-wire line connection (implies half-duplex) 
four-wire line connection (implies duplex, butactual 

duplex depends on the line set type and telephone 
company equipment. 
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LEGEND 

1. Logic Diagrams 

Register 

(Register Name) 
o 15 

The input side is denoted by a thick line. 
A partial transfer of contents is shown 
by numbered input and/or output lines. 

.. 

Counter Name 
Carry I 2 I 1 I 3 0 

~ +1* Counter --

-.. T 

ALU 

Input Values Output Values 

*+ for u 
- for do 

p 
wn 

ALU 

Compare 

Decode 

The active output is the output whose 
output value equals the sum of the 
active input values. 

• • o • 

Set 

Reset 

TA-321 

Data 

Control 

Clear 

Input 

1 
Write ---X 

~ 
Address ~ LOCAL 

STORE 

'------' 

I 
Output 

Input 
M REG 

Address -_ .. 

Write 

~~~~ .... -..... -- ...... --.--' -' -'--.. ' 

• o 

Active 
when set 

Active 
when reset 

Output 

Output 
Inverted 

Output 

• • • • 

Flip Latch 

Input side is denoted by a thick line. 
ALD reference page may be shown 
beneath. 

Polarity Hold 

The 'output' of the polarity hold 
block is at the indicated polarity 
when both the 'data' and the 
'control' lines go to their indicated 
polarity. When the 'control' line 
goes to the polarity opposite to 
that indicated, the 'output' line holds 
at the polarity it is at. When the 
'clear' line goes to its indicated polarity, 
the 'output' line goes to the polarity 
opposite to that indicated. 

Local Store 

00 

Read---Output from the local store addressed. 
Contents of local store is not destroyed. 

Write---Input contents stored in the local store 
addressed when 'write' is active. 

MREG 

See Local Store 

•• 0 • • • 00 

Specified delays 

AND 

OR 

AND Current Driver 

Amplifier 

Exclusive OR 

Oscillator 

Negator (Inverter) 

Time Delay 

An input pulse starts the time delay. 
Each output pulse has the same dura
tion as the input pulse but is delayed 
by the specified amount. 

LEGEND v 
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LEGEND (PART 2) 
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1 
Gate-X 

1 
G 

Line name (1) 

Parity Check 

Parity check on the data bus 

Parity Generate 

Parity generated on the data bus 

Multiple Line Transfer 

Gated Bus 

Gate must be 
active for data 
to flow on bus. 

Test Point 

Signal that may be scoped. 

Line name (2) 

Above symbol indicates change in line name. 
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2. Flowcharts 

C __ ) 

. --
I 
1 
) 

." 

Terminal 

Indicates the beginning or end of the event. 

Process 

Indicates a major function or event. 

Annotation 

Gives descriptive comment or explanatory 
note. 

Decision 

Indicates a point in a flowchart where 
a branch to an alternate path is possible. 

Input-Output 

CCU executes the control program 
input/output instructions. 

Hardware Process 

Type 2 scanner hardware action resulting 
from input/output instructions or signals 
from the line/autocall interface. 

-'\ ,~ 

'-. ./ 

3. Timing Charts 

8 (Not) 4 

LEGEND (Part 2) 

Numerals at the beginning and end 
of the bar identify the signal(s) 
(also on the same chart) that activate 
and deactivate this line. '{Not}' with 
the number indicates that lack of the 
signal conditions the line. 

====i<L...-____ 1'-_--L t Register, bus, or local store content 

4. General 

cv 
'-234 

l '. '\ 

'-. ...u/ 

changes value at these points . 

On-page Connector 

Indicates a connection between two parts of the 
same page. The arrow leaving the symbol points 
(Iine-of-sight) to a correspondingly-numbered 
symbol. 

Off-page Connector 

Indicates a connection between diagrams located 
on separate pages. The location of the correspond
ingly-lettered symbol is shown adjacent the symbol. 
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CONTENTS VOLUME 2 

TYPE 2 CHANNEL ADAPTER 

INTRODUCTION 9-000 
TYPE 2 CHANNEL ADAPTER 

DATA FLOW 9-010 
CARD FUNCTIONS AND 

LOCATIONS 9-030 
CHANNEL ADAPTER STATES 9-060 
CHANNEL ADAPTER 

INITIALIZATION 9-080 
INPUT/OUTPUT INSTRUCTIONS 9-100 

Output X'SO' Instruction 9-110 
Input X'SO' Instruction 9-110 
Out pu t X 'Sl' Instruction 9-120 
Input X'Sl' Instruction 9-120 
Input X'S2' Instruction 9-140 
Output X'S3' Instruction 9-140 
Input X'S3' Instruction 9-150 
Output X'S4' Instruction 9-160 
Input X'S4' Instruction 9-160 
Output X'SS' and Output X'S6' 

Instruction 9-180 
Input X'SS' Instruction 9-180 
Input X'S6' Instruction 9-200 
Output X'S], Instruction 9-210 
Output X'S8' Instruction 9-220 
Input X'SB' Instruction 9-220 
Input X'S9' Instruction 9-230 
Output X'SA' Instruction 9-240 
Input X'5A' Instruction 9-240 
Output X'5B' Instruction 9-2S0 
Input X'5B' Instruction 9-2S0 
Input X'5C' Instruction 9-260 

CYCLE STEAL CONTROL WORDS 9-270 
INITIAL SELECTION 9-310 
CHANNEL CONTROL COMMANDS 9-311 
CHANNEL SENSE COMMAND 9-320 
CHANNEL WRITE IPL COMMAND 9-330 
CHANNEL WRITE AND WRITE 

BREAK COMMAND 9-400 
CHANNEL WRITE OPERATION 

WITH ODD 8YTE 80UNDARY 9-430 

CHANNEL READ COMMAND 9-440 
CHANNEL READ OPERATION 

WITH ODD BYTE 80UNDARY 9-461 
TEST I/O COMMAND - NO/OP 9-490 
CA ERROR INTERRUPTS 9-500 
CA TIMING 9-S10 

TYPE 1 COMMUNICATION SCANNER_ 

INTRODUCTION 
TYPE 1 COMMUNICATION 

SCANNER DATA FLOW 
CARD FUNCTIONS AND 

LOCATIONS 
BASIC TIMING: TYPE 1 

COMMUNICATION SCANNER 
"S-Ring" Timing 
Increment Scan1ner 
Sample 8it Servi ce 
Sample Receive Data 
Set Bit Service L2 Latch 
Priority Counter 
Character Service Governor 

TYPE 1 COMMUNICATION 
SCANNER INPUT/OUTPUT 
INSTRUCTIONS 

Type 1 Communil;ation Scanner 
Data Flow 

Input/Output Instruction 
Sequence Example 

INPUT/OUTPUT INSTRUCTION 
DECODE 

INPUT INSTRUCTIONS 
Input X'41' Interface Address 
Input X'42' Control A 
Input X'43' Control 8/C 
Input X'44' Status 

OUTPUT INSTRUCTIONS 
Output X'40' Mode 8it Override 
Output X'41' Start Scanner 

A-OOO 

A-Ol0 

A-020 

A-030 
A-030 
A-030 
A-030 
A-030 
A-040 
A-OSO 
A-060 

A-070 

A-OBO 

A-090 

A-130 
A-140 
A-140 
AlSO 
A-1BO 
A-210 
A-230 
A-230 

and Reset 8it Service L2 Request A-240 
Output X'42' Control A A-250 
Output X'43' Control 8 A-2BO 
Output X'44' General Control 
Output X'45' Scanner Control 
Output X'46' Set Character 

Service Pending 
Output X'47' Force Bit Service 

Request 
DIAGNOSTIC WRAP MODE 

A-300 
A-310 

A-320 

A-330 
A-340 

TYPE 2 COMMUNICATION SCANNER. 

INTRODUCTION 8-000 
TYPE 2 ATTACHMENT BASE 

AND COMMUNICATION 
SCANNER DATA FLOW B-020 

TYPE 2 ATTACHMENT BASE 
DATA FLOW 

TYPE 2 COMMUNICATION 
SCANNER BOARD LAYOUT 

CLOCK AND TIMINGS
BRIDGE STORAGE 

CLOCK AND TIMINGS-
FET STORAGE 

ICW CONTROL AND DATA 
FIELDS 

ICW - Secondary Control Field 
ICW - LCD Field 
ICW - SDF Field 
ICW - Primary Control Field 
ICW Bits 34-37 and 44 (SDLC) 
ICW - Autocall Interface 
Access of ICW by Input/Output 

Instructions 
I NPUT AND OUTPUT 

INSTRUCTIONS 

Input X'40' (Interface Address) 
Input X'43' (Check Register) 
Input X'44', X'4S', and X'47' 
Input X'46' (Display Register) 
Output X'40' and X'41' 
Output X'42' and X'43' 
Output X'44' (lCWO-3, 5-15) 
Output X'45' (ICW 16-23) 
Output X'46' (lCW 24-33) 

FET STORAGE TIMING 
Output X'44', X'45', X'46', 

and X'47' 
Output X'47' (lCW 34-37 and 

39-43) 
SCAN ADDRESSING DATA 

FLOW 
SCAN ADDRESSING 
SCAN COUNTER 
SCAN ADDRESSING EXAMPLES 
DATA IN/OUT-LIB TO SCANNER 

PROGRAM ADDRESSING 
DATA FLOW 

PROGRAM ADDRESSING 
PROGRAM LEVEL 2 INTERRUPT 

DATA FLOW 
PROGRAM LEVEL 2 

INTERRUPT 
CHARACTER CONTROL BLOCK 

VECTOR ADDRESS 

B-030 

B-040 

8-050 

B-051 

B-060 
B-061 
B-062 
B-070 
B-OBO 
B-OBl 
B-090 

B-l00 

8-110 

B-120 
8-130 
8-140 
8-150 
8-160 
8-170 
8-180 
8-190 
8-200 

8-201 

B-21O 

B-220 
B-230 
8-240 
8-250 
B-260 

B-2BO 
B-290 

B-300 

8-310 

8-330 

PROGRAM LEVEL 2 
INTERRUPT TIMINGS 

PROGRAM LEVEL 2 INTERRUPT 
EXAMPLES 

BI-SYNC TERMINAL 
OPERATION 

BSC Transmit Sequence 
BSC Transmit Details 
8SC Receive Details 

1050 TYPE TERMINAL 
OPERATION 

2741 TYPE TERMINAL 
OPERATION 

Start-Stop Transmit Sequence 

Start-Stop Transmit Details 
Start-Stop Receive Details 

DIAL OPERAT-ION 
DIAGNOSTIC WRAP 
MODEM WRAP FOR LlBs 5,6,7 
MODEM WRAP FOR L1Bs 8,9,12 
SDLC TRANSMISSION FRAME 

FORMAT 
SDLC MODES OF OPERATION 
SDLC TRANSMIT SEQUENCE 
SDLC RECEIVE SEQUENCE 

LIB'S AND LINE SETS 

LIB-LINE SET CONFIGURATION 
SUMMARY 

LIB DATA FLOW 
L18 8CC SEQ. OF OPERATION 
CARD POSITIONS 

Type 1 LIB 
Type 2 LIB 
Type 3 LIB 
Type 4 LIB 
Type 5 LIB 
Type 6 LIB 
Type 7 LIB 
Type 8 L18 
Type 9 LIB 

Type 10 LIB 

Type 11 L18 
Type 12 LIB 

Ll8CABLING 
LIB ADDRESS ERROR AND 

LOCAL STORE PARITY 
ERROR 

B-340 

8-360 

8-370 
8-400 
B-410 
B-420 

B-430 

B-450 
8-470 
8-480 
8-490 

B-500 
8-511 
B-512 
B-513 

8-520 
8-530 
B-540 
8-560 

C-OOO 
C-020 
C-040 

C-070 
C-080 
C-090 
C-l00 
C-l01 
C-l02 
C-l03 
C-l04 
C-l05 
C-l06 
C-107 
C-l08 

C-ll0 

C-120 

I/O GATE - INTERFACE 
CONNECTOR POSITIONS 
Type 1 Scanner 
Type 2 Scanners 1-2 
Type 2 Scanners 3-4 

LINE SET PAGE REFERENCES 

LINE SETS lA, lB, lC 
LOCAL ATTACHMENT 

INTERFACE 
LINE SETS 1D, 1F, lH 
LINE SET 1 E 
LINE SET lG, lT 
LINE SET lGA, 1TA 
L1NESET1J 
LINE SET 1 K, lS, 1 U 
LINE SET IN 
LINE SET 1 R 
LINE SET lW, 1Z 
LINE SETS 2A, 3A, 38, 4A, 48, 4C 
TELEGRAPH ADAPTER 

(SINGLE CURRENT) 
LINE SET SA, 5B, 6A, AND LIB 7 

LINE SET BA,8B;9A, 12A,12B 
12A, 12B BREAK TIMING CHART 
12A, 12B INTEGRATED MODEM 
WITH BREAK 

LINE SET lOA 
LINE SET 11A, 118 

LIB TYPE 7 AND 9 AUTO CALL 
INTERFACE 

AA-ACOINTERFACE 
AUTOMATIC CALL ORIGINATE 
TIMING CHART 

AUTOMATIC CALL ORIGINATE 
OPERATION 

AUTOMATIC ANSWERING 
MODEM DATA FLOW 
SERVICE TECHN IOUES AND 
SPECIAL TOOLS 

EQUALIZATION PROCEDURE
LIB TYPE SAND 11 

LINE CONNECTION 
CONTINUITY 

MODEM COMPREHENSIVE 
DATA FLOW 

PANEL PROCEDURES FOR 
IBM INTEGRATED MODEMS 
EMU LATION PROG RAM 
NCP or PEP 

MAINTENANCE PROCEDURES 

C-l30 
C-l40 
C-150 
C-l60 
C-170 

C-190 
C-200 
C-220 
C-230 
C-235 
C-241 
C-243 
C-245 . , 

C-247 A 
C-24B 
C-250 

C-270 
C-280 

C-300 
C311 

C-312 

C-314 
, C-318 

C-320 
C-33O 

C-340 

C-350 
C-360 
C-380 

C-400 

C-410A 

C-4108 

C-420A 

C-420B 
C-431 
C-440 

CONTENTS - VOLUME 2 VII 
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TYPE 1 COMMUNICATION SCANNER_ 

INTRODUCTION 
TYPE 1 COMMUNICATION 

SCANNER DATA FLOW 
CARD FUNCTIONS AND 

LOCATIONS 
BASIC TIMING: TYPE 1 

COMMUNICATION SCANNER 
"S-Ring" Timing 
Increment Scanner 
Sample Bit Service 
Sample Receive Data 
Set Bit Service L2 Latch 
Priority Counter 
Character Service Governor 

TYPE 1 COMMUN ICATION 
SCANNER INPUT/OUTPUT 
INSTRUCTIONS 

Type 1 Communi<;ation Scanner 
Data Flow 

Input/Output Instruction 
Sequence Example 

INPUT/OUTPUT INSTRUCTION 
DECODE 

INPUT INSTRUCTIONS 
Input X'41' Interface Address 
Input X'42' Control A 
Input X'43' Control B/C 
Input X'44' Status 

OUTPUT INSTRUCTIONS 
Output X'40' Mode Bit Override 
Output X'41' Start Scanner 

A-OOO 

A-010 

A-020 

A-030 
A-03O 
A-030 
A-030 
A-030 
A-040 
A-050 
A-060 

A-070 

A-OBO 

A-090 

A-130 
A-140 
A-140 
A-150 
A-180 
A-210 
A-230 
A-230 

and Reset Bit Service L2 Request A-240 
Output X'42' Control A A-250 
Output X'43' Control B A-2BO 
Output X'44' General Control A-300 
Output X '45' Scanner Control A-310 
Output X'46' Set Character 

Service Pending A-320 
Output X '47' Force Bit Service 

Request A-330 
DIAGNOSTIC WRAP MODE A-340 

TYPE 2 COMMUNICATION SCANNER. 

INTRODUCTION B-OOO 
TYPE 2 ATTACHMENT BASE 

AND COMMUNICATION 
SCANNER DATA FLOW B-020 

() 

TYPE 2 ATTACHMENT BASE 
DATA FLOW 

TYPE 2 COMMUNICATION 
SCANNER BOARD LAYOUT 

CLOCK AND TIMINGS-
BRI DGE STORAGE 

CLOCK AND TIMINGS-
FET STORAGE 

ICW CONTROL AND DATA 
FIELDS 

ICW - Secondary Control Field 
ICW - LCD Field 
ICW - SDF Field 
ICW - Primary Control Field 
ICW Bits 34-37 and 44 (SO LC) 
ICW - Autocall Interface 
Access of ICW by Input/Output 

Instructions 
I NPUT AND OUTPUT 

INSTRUCTIONS 

Input X'40' (Interface Address) 
Input X'43' (Check Register) 
Input X'44', X'45', and X'47' 
Input X'46' (Display Register) 
Output X'40' and X'41' 
Output X'42' and X'43' 
Output X'44' (lCW 0-3,5-15) 
Output X'45' (ICW 16-23) 
Output X'46' (ICW 24-33) 

FET STORAGE TIMING 
Output X'44', X'45', X'46', 

and X'47' 
Output X'47' (ICW 34-37 and 

39-43) 
SCAN ADDRESSING DATA 

FLOW 
SCAN ADDRESSING 
SCAN COUNTER 
SCAN ADDRESSING EXAMPLES 
DATA IN/OUT-LIB TO SCANNER 

PROGRAM ADDRESSING 
DATA FLOW 

PROGRAM ADDRESSING 
PROGRAM LiVEL 2 INTERRUPT 

DATA FLOW 
PROGRAM LEVEL 2 

INTERRUPT 
CHARACTER CONTROL BLOCK 

VECTOR ADDRESS 

B-030 

B-040 

B-050 

B-051 

B-060 
B-061 
B-062 
B-070 
B-080 
B-081 
B-090 
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TYPE 2 CHANNEL ADAPTER 

INTRODUCTION 

The 3705 type 2 channel adapter (type 2 CAl is a high 
performance adapter capable of instantaneous channel 
data transfer rates of up to 276 kilobytes per second, and 
is limited to 277, 166,92, or 49 kilobytes per second with 
jumpers on the card in location Z4F2, (logic page ON003). 

A maximum of two type 2 channel adapters can be 
linstalled in the 3705 system-one in the basic 3705 
frame and one in the first 3705 expansion frame. The 
type 2 CA can be attached to a multiplexer channel, selector 
channel, or block multiplexer channel available on the 
System/370. The adapter operates in byte, burst, or block 
mode, a'nd disconnects from the channel at the appropriate 
time. No hardware modification is necessary for the 
different modes of operation. Both of the CAs can be 
attached to the same channel or to separate channels, and 
both can operate simultaneously. 

The type 2 CA is minimally dependent upon the 3705 
control program. Channel operation is initialized bYthe 
control program in much the same waias an 1/0 operat
ion is initiated in a System!370. Data transfer and cycle
steal control word chaining are handled without control 
program intervention. As in the System/370, the type 2 
CA notifies the control program, when a data transfer is 
complete, with an interrupt (type 2 CA level 3 interrupt). 
If an error occurs during the data transfer operati"on, the 

. adapter requests a level 1 interrupt. 

The control program uses input and output instructions 
to: 

• Initialize the type 2 channel adapter to accept channel 
I/O Read or Write type commands. 

• Determine what ending status should be presented 
(normal or unusual) to the host processor when the 
data transfer is complete. 

The type 2 channel adapter responds to the following 
seven valid channel commands: 

• Sense X'04' 

• Write IPL X'05' 

• Write X'Ol ' 

• Read X'02' 

• Test I/O X'OO' 

• No/Op X'03' 

• Write Break X'09' 

.5~t. 
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All other commands are control commands. The 3705 
control program has the option of (1) having the CA 
hardware command reject the control commands during 
initial selection or (2) having the CA hardware accept the 
control commands by presenting an initial channel end • 
status and then requesting a level three interrupt (see 
Page 9-311). The Network Control Program uses the 
following control commands: 

• Write Start Zero X'31' 

• Write Start One X'51' 

• Read Start Zero X'32' 

• Read Start One X'52' 

• Restart Reset X'93' 

ADDRESS SELECTION 

The 3705 must be assigned a channel address_ The address 
can be any channel address from 0 and 255. If no address is 
selected, the type 2 CAresponds to address 255 on the chan
nel bus out. 

Refer to the type 2 CA reference Page, 0A071, for add
ress selection Jump~r information. 

If the channel adapter is enabled (control panel enabled 
light on) and the CCU 'hard stop' latch is set, the CA does 
not recognize its address and trap 'select out'. However, the 
enabled light remains on. 

CYCLE STEAL RATE SELECTION 

Cycle-steal rate selection is a plug variable delay in the 
generation of 'Allow CS Req'. 

The delay is selected by plugging jumpers on the MST 
card at Z4F2. If no rate is selected, 'Allow CS Req' does 
not turn on. 

Refer to the type 2 CA reference page, OA071 for 
cycle steal data rate jumper information. 

TYPE 2 CHANNEL 
ADAPTER 9-000 
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TYPE 2 CA DATA FLOW 
I nbound Data Transfer 

Channel aus Out • 8 + P 
~ X .. _______________ .. ~ ... ----... ----.. ~--------------.. ----~ .. 

Enabled Not J 
Diagnostic Mode 

0.0 

I 
0.0 

J Output X'5B' and 
X Diag Mode 

10.5 

Tag Diagnostic 
Register I 

I 1.7 
Diagnostic 

o 

a 

Address 
Compare 

~ Channel Tags O:t. _.~ ... X.".· w.·.ra.p .. 1 MII-liIo.de .. _ 

Not Diagnostic ~ 
-1·-.. 

I ' Wrap Mode 

7 

7 

o 
Channel 
Command 
Decoqe 

7 

1.0 
0.0 

1.1 (Over 256K) 
0.1 (Under 256K) 

;=:~:::::; 
Control 
Word 
D~code 

D 
• • 

0.0 • 0.4 ~ 1.0~1.3 _l!.:1 

I Chonne' Commond Re9;st" I 
0.0 I 

Sequence and control logic x 

1.7 

Input X'5C' 

• X Output X'55' 

Adapter Bus Out 

I Output X'58' and 
K Diag Mode 

_0_.0 ___ .. 11.,;1-.;.0 J.h7 

t 
Bus-Out Diagnostic 
Register 

~.
'O 1.0 l'T.5 

In~ut_x 
X'58' 

Input X'58' & -'x 
Diag Mode -..... _. 

I 

0.0 

.. -
1.7 

0.0 

TYPE 2 CA DATA 
FLOW 9-010 

Clock ABO 

I CCU Outbus ... 

~X--"~--__ " 
6-020 

1.7 
0.0 
0.4 

0.7 (Over 256K) 
1.5 (Under 256K 

....... ------~~--------

0.4 
0.0 

Byte Count Register I 1m 

I 
X 

1.5 (Under 256K) 
0.7;(Over 256K) 

Input X'52' 

D fJ 
0.0 r--- r-- 0.0 - 0.0 

_0 ......... ~. __ ......... 71_0 __ • _____ 7 

0.0 _ 1.7 

Output 
X'57' 

1_ 
X InputX'5B< and 

Diag Mode 

1.7 

I 
Channel Tags In I 

..... Channel Bus-In 

Outbound Data Transfer 

e CD 
"C ... o CD t: lii :;: .~ - o .... 
« g u .!!! 
UtI: « ~ ua: 

1.7 -

t 
. I! Output X'53' 

~ 
Sense I 
Register 

0.0 1_ 0.7 

o I 7 

X Input X'53' 

,e .. ).. 
:l ./ 

I 

/ 

• 
Input 
X'56' 

,:,t I ~ ... 
cS .~ "x « g 
ua: 

- 1.7 

X Input X'55' 

• 
I .! Output X'54' 

~ 

I 
0.0 
a 

Status 
Register 

10.7 

I 7 

X Input X'54' 

Output X'5A' } 
Input X'5A' Data 1 Data 2 II 
Output X'50' } INCWAR II Input X'50' Register 

Output X'51' } OUTCWAR II lnput X'51' Register 

0.0 710 1.7 

0 .' I 7 

".' .. - '!,~ 

• 

1.7 

-• 
(Under 256K) X.6 

(Over 256K) X.4 

II 
1.7 

Input 
X'59' 

I 
.. --X'-. 

~ CCU Adbus 
I::z1 >222222. Z2Z22222~ 

Input.. (X.6-X.7 I X.7 X :58' - Und., 256K) 

X.6 X.6 In;u~ (X.4-X.7 
X '53' -' Over 256K) 

X.5 I 
X,4 X.4 x~ 

Program level 1 interrupt request 6-090 

Program level 3 interrupt request 6-090 

Register 
Address 
Decode 

I/O Register Address Bus 
???2???2?~ 

Adapter Bus In CCU Inbus ... 

... 
6-020 

,c. 

'\.. .. 
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TYPE 2 CA DATA FLOW (PART 2) 

D 
COMMAND REGISTER 

The channel adapter command register (CMDR) indicates 
the last channel command in process and the last cycle
steal control word executed. 

D 
CHANNEL ADAPTER MODE REGISTER 

The channel adapter mode register (CAMR) is used to 
initiate and halt channel adapter operation. 

II 
CHANNEL ADAPTER CONTROL REGISTER 

The 3705 control program controls initiation and termina
tion of channel adapter operations with the channel adapter 
control register (CACR). 

II 
CHANNEL ADAPTER CHECK REGISTER 

Latches are set in the channel adapter check register 
(CACHKR) to request level 1 interrupts. When the 3705 
control program services the interrupt request, the con
tents of this register can be transferred to a CCU general 
register so that the control program can determine the 
exact cause of the interrupt. 

All latches except Bus Out check are reset when an 
Output to the channel adapter mode register (CAM R) to 
reset the L 1 interrupt request is executed. Bus Out check 

. is reset when the sense register is reset. The sense register 
is reset when a command other than Sense, Test I/O, or 
No-Op is accepted by the CA. 

II 
CHANNEL ADAPTER SENSE REGISTER 

The channel adapter sense register (CASNSR) provides the 
sense byte to be gated onto the channel Bus-In in response 
to a channel Sense command. 

The sense byte is standard for the System/36Q except for 
bits 6 and 7, which are unique to the 3705. See 9-150 for 
the definitions of sense register bits. 

m 
CHANNEL ADAPTER STATUS REGISTER 

The channel adapter status register (CASTR) contains the 
standard IBM System/360 status byte to be gated to the 
channel Bus-In for status presentations. The status: register 
bits are defined on 9-160. 

IJ 
CHANNEL ADAPTER DATA BUFFER 

The channel adapter data buffer register (CADS) forms the 
CA buffer for all channel data transferred through the CA. 

The contents of this register are unpredictable when 
power is turned on in the 3705. As a result, the control pro
gram should first load the register before attempting to . 
transfer the contents into a CCU general register. If an 
Input X'5A' instruction is executed before an Output X'5A', 
a CWAR/Data ·buffer parity check may occur. 

•• 00. o 000 

II 
IN-BOUND CONTROL WORD ADDRESS 
REGISTER 

The in-bound control word address register (INCWAR) 
contains the low order 16 bits of the storage address of the 
cycle-steal control word to be fetched when a channel Write 
type command is decoded. The contents of INC WAR are 
incremented by 4 (bytes) for each CW fetch operation. 

When power is turned on in the 3705, the contents of 
this register are unpredictable. Therefore, the control pro· 
gram should first load this register with predictable con
tents before attempting to transfer the contents of the 
register to the CCU. If an Input X'50' is executed before 
an Output X'50' instruction, a CWAR/Data buffer parity 
check may occur. 

II 
OUT-BOUND CONTROL WORD ADDRESS 
REGISTER 

The out-bound control word low order 16 bits of the 
storage address register (OUTCWAR) contains the 
address of a control word to be fetched for a channel 
Read command. The contents of this register are incre
mented by 4 (bytes) for each CW fetch operation. 

When power is turned on in the 3705, the contents of 
this register are unpredictable. Therefore, the 3705 control 
program should load the register with predictable contents 
before attempting to transfer the contents of the register to 
a CCU general register. If an Input X'51' instruction is 
executed before an Output X'51' instruction, a CWAR/Data 
buffer parity check may occur. 

1m 
CHANNEL ADAPTER BUS OUT REGISTER 

The adapter bus out register (ABO) provides buffering 
between the CCU Outbus and the channel adapter. 

m 
CYCLE STEAL ADDRESS REGISTER 

The cycle-steal address register (CSAR) contains the current 
data address while data transfer is in progress. This reg
ister is loaded with the CW address at the beginning of a 
CW fetch cycle-steal operation, and is loaded with the 
starting address of the data at the end of the CW fetch 
cycle steal. CSAR is incremented by 2 for each halfword 
(two bytes) of data stored or fetched on data-handling cy
cle-stealoperations. 

II 
CONTROL WORD BYTE COUNT REGISTER 

The control word byte count register contains the 10-bit 
byte count. In non-IPL mode, 3705-11 ModelsJ-L use 
only eight of the ten bits in the byte count. 

In IPL mode, however, a 10-bit byte count is forced 
by turning on the two high-order bits. The first half of 
the control word fetched (9-260) loads the byte count 
into CWCNTR. As each byte is transferred across the 
channel interface, the byte count is decremented by 1. 

TYPE 2 CA DATA 
,FLOW (PART 2) 9-020 



CARD FUNCTIONS AND LOCATIONS 

Card First 
ALD Function Loc. Page 

Z4T2 OROOl Cycle Steal Address Register' 
Byte X 

Z402 OBOOl Interface A Drivers 

Z4P2 OCOOl I nterface A Receivers 
'Diagnostic Registers' 

Z4S2 00001 Intf. B Drivers 

Z4R2 OEOOl Intt.B Receivers 

Z4N2 OFOOl Channel Tag Clock 
Tag Control 
Tag Control Powering 

Z4M2 OGOOl Cycle Steal Control 
Channel Buffer Control 
Data Transfer Control 
Control Command Enabled 

Z4L2 OHOO1 Input/Output Decode 
Adapter Select Jumpering 
CW Count Register 
CWAR valid latches 
CW Command Decode 
Diagnostic Wrap Mode Latch 

Z4K2 OJOOl Interrupt Requests 
Channel Command Decode 
Reset and Diagnostic Clock 

Z4J2 OKOOl Sense and Status Latches and 
Gates 

Z4H2 OLOOl Byte 0 of 
CWAR I 

Data Buffer 
CSAR ! 

CCU Outbus Buffer 

Z4G2 OMOOl Byte 1 of 
CWAR 
Data Buffer 
CSAR 
CCU Outbus Buffer 

Z4F2 ONOOl CA Check Register 
Cycle Steal Rate Jumpering 
Active latch 
End Busy latch 
CE Remb latch 
Increment CSAR 
Burst Mode latch 
Error Latches 

Note: 
Z402 and S2 can be swapped 
Z4P2 and R2 can be swapped 
Z4H2 and G2 can be swapped 

I Inbound 

Outbound 

I/O Register Address Bus Data Gates 
Interrupt Request OA012 

Outbus OAOll 

Inbus OAOll 

Channel Enable Cycle Steal Request 
ADBUS Byte X Bits P.6-7 OA012 

Timing and controls OA013 

Byte 0 and 1 Adbus OA013 

I/O Register Address Bus Data Gates 
Interrupt Request 0A012 

Outbus CAOll 

Inbus OAOll 

Channel Enable Cycle Steal Request 
ADBUS Byte X Bits P.6-7 OA012 

Timing and controls OA013 

Byte 0 and 1 Adbus OA013 

A B C 

Yl 

ADBUS Bits X.4 
and X.5 (OA014) 
Models J-L only 
Outbound 

o E F G 

* Y2 

H 

ADBUS Bits X.4 
and X.5 (OA014) 
Models J-L only 
Inbound 

J K L M 

Y3 ~* 

N p 0 R s T u v 

Y4 Y5 Y6 

'-------..II L...-[ _--,-II L--I _---....I] 1...-----111 '---_---'I L...-I _---....I 

CARD FUNCTIONS 
AND LOCATIONS 

~ ~ ~ ~O'' l~l~l~l~llll1~~~~I~ .::.:~:.:::.l:.I·:.!.I::I.i: .. ::.~:.I·:!. ltl1l1l1 
• : : , ::~.::~.::;.;.·::l::.::~.::~.::~.::~.:.::.:.~: :~:~:~:;:;: •. :.::::.: .. :.::: ... : .. :: ..•... : .. ::: .. :.:.: .. : ... : .. ; ~:J::: .. l:::~:: ... l.:.:.~: .. : .. l::J .. : ... l:::l .. :::l.:::. I 

..... ~. 0'---- r--

lit::.~:i.,:.J.~:~:.;:.!:i:.·i:.\.:.i:.:::.,.!: .2. ___ •. ~ 
lilil!l!l!! 

Intf. B Bus-Out Bits 
OA040 

Intf. A Bus-Out Bits 
CA030 

.. 
~~~~~;~~;~ 

= 4 I 
:11110:== ~ 3 

11 ~ •• ---. 
Irl 

Intf. B Bus-In Bits 
OA040 

Intf. A Bus-In Bits 
OA030 

4 

I 5 

== 

.... ~ 5~~~ ~ .... ' ..•.. ~II;~I~I~~ 
1.,.....-.._-----11 L...I __ ---I'L-l __ -..I L... __ -..II L......1 __ ----'I ,--I __ ----' 6 6 

Zl Z3 

*Cables for Y2 and Y3 are 
present in 3705-11 Models J-L only 

,f'~"'" I""" 

OXA-Z4 * Board 

CARD SIDE 

Z4 Z5 Z6 

See G-030 for the card functions and locations 
for the type 3 CA. 

( ~~ 4'- "Zr~ 
~ 

··m,.JI.. ,J( .~ ,'If' ""\ 
''t Jv ", J 

rr'"')' 
' I, 
"",/ 

.... 

. 
Intt. A Tags 
OA031 

Intf. B Tags 
OA041 

*Z4 is the pseudo board location 

for the type 2 channel adapter. 

The actual board location is OXA-~4. 

9-030 

/ / 
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CHANNEL ADAPTER STATES 

The problems associated with handling two asynchronous 
interfaces require that the type 2 channel adapter be in a 
certain state with respect to one interface before permit
ting access to the adapter by the other interface. 

ACTIVE STATE 

This state is defined as the period from the acceptance of a 
channel I/O command by the adapter unti I the acceptance 
of Device End (DE) status by the channel for that command. 

Start I/O Lt 

(Not) Status Condition 

(Not) L31nterrupt Request A 

End Status Time 

Control Cmd Lt 

Device End Status 

(Model A-H W/O EC 318882) 

(Not) Busy Status Lt 

(Not) Status Condition 

(Not) L3 Interrupt Request 

End Status Time 

Control Cmd Lt 

Device End Status 

A 

(Models A-H with EC318882 or Models J-L) 

CA Active 

FL 

Z4F2 

ON004 

CA Active 

FL 

Z4F2 

QN004 

LEVEL 3 INTERRUPT STATE 

This state may be initated either by the control program or 
by completion of the current cycle-steal control word. The 
CA may be either active or inactive when this state is initiated. 
If the CA is active, the control program has access to all CA 
registers. If the CA is not active, the control program has 
access to all registers except the channel sense and status 
registers. 

LEVEL 1 INTERRUPT STATE 

This state is initiated only when the CA detects an error 
during'the execution of an input or output instruction to 
the channel adapter, during a cycle steal operation, or 
during a data transfer across the channel interface. 

If a channel command is being executed when the error 
is detected, the command is ended with a hardware generated 
Channel End (CE), Device End (DE), and Unit Check (UC) 
status when the level 1 interrupt is requ~sted. 

BUSY STATE 

This state refers to Busy status generation for the channel, . 
independent of the status register: The channel is notified 
that the 3705 is busy without disturbing the contents of 
the channel adapter status register. This state exists when 
the channel attempts an initial selection sequence when 
the CA is both active and engaged in either a level 1 or a 
level 3 interrupt. 

Status In 

Prep Busy Lt 
A 

Not Diag Mode + Enabled 

L Z402 OB002 INT.F A 
Z4S2 OD002 I NTF B --- --- --- --- --- --- ---

Generating Busy status without disturbing the status register contents. 

(Models A-H WID EC 318882.) 

r 
(Bus In Bit 3 Assembled) 

-l 

I 
Chan Bus In Bit 3 

Prep Busy Lt 

Not Diag Mode + Enabled 

L Z402 OB002 I NTF A 
Z4S2 OD002 I NTF B -- --- ---

(Generated Busy Gate) 

Generating Busy status without disturbing the status register contents. 

(Models A-H with EC 318882 or Models J-L.) 

DIAGNOSTIC WRAP STATE 

Execution of an Output X'57' with bit 1.7 on forces the 
type 2 CA to go offline when the required CPU ,transition 
parameter occur, ('clock out' down, etc. ). Even though 
the control panel ENABLE DISABLE switch is in the 
enable position, the enable I ight is turned off. 

All CA registers are available to the control program in 
this state, including the IPL portionof the channel adapter 
mode register. The diagnostic registers can be loaded with 
Output instructions X'58' and X'5B' to simulate the chan
nel interface in this state. 

00000 • 

CHANNEL ADAPTER 
STATES 9-060 



TYPE 2 CHANNEL ADAPTER STATES (PART 2) 

:! NCP 1 ... NCP/OS 
NCP 2 - NCPIVS 

'Inactive'State 

This example is a very high level 
view of a channel write operation. 

TYPE 2 CHANNEL ADAPTER 
STATES (PART 2) 9-061 

To buffer in 3705 --1 ... --1---------

HOST CHANNEL 
COMMAND CHAINING 

From 9-062 

*TEXT is not present for all BTU'S 

.. ,,:,::;:;iliiiiiiiiiiiili1i NCP 3 - NCPIVTAM 

Path Information Unit (PIU) 

Transmission Request/ 
Header (TH) Response 

Header (RH) 

Request/ 
Response 
Unit (RU) 

Set by Output X'50' 

INCWAR 

To CSAR 
(If write, write break 

'Active'State or IPL commands) 

Set by Output X'51' 

I OUTCWAR I 
~-------w.~-------~~ 

To CSAR 
(If Read command) 

~ ::::::~ Field (4 bytes) ::::~::: 
~~;I~f:;l;~;;;%;~;~~~~~;;~;;*~~~§~~~;~;~;;i;~t~~;~;;;%;~~~;;;~I~I;~~;I~ 

Address of Control Word 
For Write, Write break, 
and IPL commands 

Address of Control Word 
for Read commands 

Yes 

Valid commands 

IPL X'05' 
Test I/O X'OO' 
Write X'01' 
Read X'02' 
No-op X'03' 
Sense X'04' 
Write break X'09' 

FromlNCWARorOUTCWAR 
(depending on command decoded) , 

CSAR 

6) First (2 bytes) CW fetch cycle steal: I 
~----------------

Outstop Yes 
Out t-----< 
TIC 

In 

Intervention required, 
Unit Check 

CW 

OR 

CACR Byte 0 

Decode 

Control Command! Lt 

Control Command 
Stored in 
Data 1 Buffer 

Control Commands are all 
in)lalid commands. Command 
Register contains all command 
bits off with only bit 1.4 on. 

Note: CSAR value is updated by 2 and put back 
into active CWAR during each cycle steal of 
a CW fetch. 

CCU Storage 

I 
I Controlled by Output X'56' 

/ ....-, bits 1.6 and 1.7. (See 9-311.1 

Sense 

CASNSR 
o 7 

Status 

CASTR I 
7 

I = Command Reject I = Unit Check 

us 

(I nitial Status) 
CASTR o 7 

if 
1 = Channel End 

L3 Interrupt 

(Models J-L) 
- - - - -S~ pa"ge "9-270 - - - - ~ 

See page 9-271 
for Control Word 
formats for Control Word I 

(Models A-H) formats 
t-----"'------l.i~:::;·:···· 

1 
I 

First Half of CW 
First two 
bits of CW First Half of CW 

'--___________ data address'--_________ _ 

1.6 1.7 ... /;::!::::;:; ... 

L-. _________ -~-.O ..... O.: ~.~ 0.010.7 1.0 I 1.3 1.411.7 ________ 1 ____ .J I 

1 I 

1.5 

I 
1 .----_______ --' ___ - - ________ -oJ 

'--_____ CW_C_N_T_R _____ r byte 
count 

I ~ ______________ .,...J 

X4 X5 X6 X7 :1: 

--- CSAR F~" lour 

bits of CW 
data address 

If ON, Zero overrideflagT If ON, CW command chaining, so INCWAR or OUTCWAR still valid 1

"-....-" 

Models 
J-L only 

OR 

To 9-062 

I '" /f' ." tf'-'~ (1" .'."\ 
(" 
~, y 

" 



• • • .000 ••• 0 •• 0000 •••• 0 o 000 o 00 ••• 00 

TYPE 2 CHANNEL ADAPTER STATES (PART 3) 

To 9-061 

'Active' State 

Models J-L only 
Bytes a and 1 

~I~ X_._4_X_.5_t x_._6_x_.7 ... 1",-_c_s_A_A __ j·"··""':<'l 
Second (2 bytes) CW fetch cycle steal 

--...-----

---+4---..., 

INCWAA or OUTCWAA 

. . ..•.• ~.~.~~~$,~ ... ~ ... : ... ;/: ..... ;::~ •..• : •• 
Incremented by 2 dUring '.':~".$' •• '.:.:~.~"" 
first CS cycle and by 2 ~~~:~~':"-" 
during second CS cycle. 

e Data transfer 

. :::!:!:::=:::::;:;:;:;:;:;:::;:;::::!:::!:::::!:!:!:=:::=:;:;:;:;:;:;:;::::!:!: 
::::::: CA transfers two bytes ::::=:: 
:;:;:; (write operation shownl;:;:;:~ 
.::::::;:;:;:;:;:;:;:;;;:;:;::::::::::::::::::::::::!:;:;:;:;:;:;:;:;:;::!::::: 

Incremented by 2 during 
first CS cycle. 

To 0 ,page 9-061 

'Active'State 

'Busy' State to initial selection 

'Not ready' * to 
initial selection 

l-----
'Inactive'State 

t *(unit exception) 

No No 

CCU Accesses CASTR and CASNSR 

Note: Refer to CW Flag Summary, page 9-290 for other examples. 

CCU Accesses Remaining CA Registers 

CCU Storage 

MO~nIY 0.0 

I X.4 X.5 i X.6 K7 ! CSAR 
..-Ii Data address 

.::::~ 

I 
From Channel Bus Out 

I .i·:: As each byte is transferred to the 
.,::!!!jf!!f!. data buffers, CWCNTR decrements by 1. 

'fi!tll!''''iflf!j!ff,?!//!.'f!/!!!/;/!///!f/fj!l~''i' 

DATA 1 DATA2j 

====::::;~===. =.::; .. -~._.;.;.:.:;:;: A cycle steal operation transfers 
.• -.-.:.:.:.:;:~:::=::::::;::::::::;:;:; the data buffers to CCU storage. 

~ ______ ~L-______ __ 

CCU Storage 

'L3 Interrupt' State 

Note: See 9·430 for odd byte 
boundary operation. 

TYPE 2 CHANNEL ADAPTER 
STATES (PART 31 9-062 



CHANNEL ADAPTER INITlALIZATION 

Before the 3705 control program can access the CA's exter
nal registers, it must select the CA. Only oneCA can be 
selected at a time. The 3705 control program has access to 
the channel adapter mode register (CAMR) at all times, so 
that it can select a CA with an Output X'57'. If bit 1.4 is 
on in the general register specified in the instruction, CA 
number one is selected; if bit 1.4 is off in the general regis
ter, CA number 2is selected. 

An Input X'55' transfers bit 1.6 to a CCU general regis
ter if CA number 2 is selected, and bit 1.7 if CA number 1 
is selected. 

Although only one CA can be selected at a time, both 
can transfer data across the channel simultaneously. 
Assuming two CAs are installed, the 3705 control program 
can select one of the CAs, initialize it and deselect it. Then 
the channel can transfer data with that CA while the 3705 
control program is selecting and initia Ii zing the other CA. 
When both CAs are initialized, both can transfer data across 
their channel interfaces simultaneously. 

C n 
h t 
a e 
n r A 
n f 
e a 
I c 

e 

C n 
h t 
a e 
n B 
n 
e a 
I c 

e 

C n 
h t 
a e 
n r A 
n f 
e a 
I c 

e 

C n 
h t 
a e 
n r B 
n f 
e a 
I c 

e 

First 

Two Type 2 
Channel 1----1 Channel 
Switch Adapter 

Second 

Two Type 2 
Channel 1-----1 Channel 
Switch Adapter 

'--11" 

''"'" 

Both interfaces can be attached to the same channel, or to 
different channels. The channels can be attached to the same 
CPU or to different CPUs. However, the CA can be enabled 
to only one of the interfaces at a time. See 1-050 for the 
interface enable procedure. 

Whenever the CA;isenabled to an interface and not ini
tialized is signaled from ttreiCCU, any channel command 
decode other than Write IP['causes UC status to be set in 
the CA status register, and not initialized sense to be set 
in the sense register. 

The type 2 CA selection circuit is installed in each CA on 
the card at Z4 L2 (QH001). Whether the CA is the first or 
second is determined by the position of the card jumper. 

r-
CTRL POINT X57 

I 
CA SAMPLE OUTPUT DATA 

ABO BYTE 1 BIT 4 

A 

CAl 
Selected 

H. 

Note: Tie. Off~-~'-' ! 'jumper J 

pOint LJ--_ 

.. ;::;: .... 
··~q~~1lj~~:~::~: Install the jumper in this direction 

':::~~f if the CA is to be the first type 2 CA. 

jumper 

: Install the jumper'in this direction 
.. : if the CA is to be the second type 

2 CA. 

Note: Refer to type 2 CA reference page, QA071 , 

for CA select jumper information 

The CCU 'hard stop' latch disables the channel 

interface but does not cause the interface enabled 

light on the control panel to turn off. 

t 
'.., / 

r1 ',,", 

'1\.', y 

CCU Not-I nitialized State 

CHANI\IE LADAPTE R 
INITIALIZATION 

The 3705 is in its Not-Initialized state until the end of IPL 
phase three. The Not-Initialized state remains set until 3705 
control is passed from the ROS program code to the program 
module loaded into the 3705 with a Write IPL command. The 
3705 CA must reques{bhannel service to signal the CPU that 
the 3705 needs a Wrhe IPL command to become initialized. 

With Device Endar,ld Unit Check status set by ROS in the 
CASTR, (resultof entering the Not-Initialized state), the CA 
initiates a select'ion sequence to the channel. The channel 
should respon~t6the CA initiated sequence with a channel 
Sense command to determine why the CA needs service. 

If the CAret~ives a Write, Write Break, or Read com
mand while th!e3705 is in the not-initialized state, bit 0.7 
(Unit Except(on) and bit 0.6 (Unit Check) are set on in the 
CASTR and returned to the channel as initial status to the 
command. Not-initialized (CASNSR bit 0.6) is returned in 
the sense byte to the channel. 

When the CA decodes a Write IPL command from the 
channel, the CA requests a level 3 interrupt. The 3705 
control program (ROS program code) loads I NCWAR with 
the address of the control word to be used with this 
command. When the level 3 interrupt is ended, the CA 
requests two cycle-steal operations to fetch the control 
word, and the CA external registers are intialized to 
handle the command. The data transfer for the Write 
IPL command is completed. When final status is pre
sented to the channel for the Write IPL command, the 
CA requests a level 3 interrupt to signal the CCU that 
the command is ended. Program control of the 3705 
is passed from the ROS program to the program just 
loaded into the 3705. With the transfer of control, 
the 3705 becomes initialized, and the IPL phase 3 ends. 

Before the CA can handle any other channel commands, 
the CA external registers must be initialized to handle them. 
INCWAR and OUTCWAR must be loaded with valid addres
ses of control words, and INCWAR Valid, and OUTCWAR 
Valid must be set in the CACR. 

r,1f"'''':\, ~ ." I!I,~~ 
,1("'"" '.¢ 

",,_.1 
I 

'(", '<l~J' 
'" 
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INPUT/OUTPUT INSTRUCTIONS 

External registers X'50' through X'SF' are used to control 
the type 2 channel adapter. These external registers may be 
accessed by the control program only when the type 2 CA 
has been selected and one of the following conditions exists: 

• The type 2 CA level 1 or level 3 'interrupt request' latch 
is on. 

• The type 2 CA is in diagnostic wrap mode. 

• A special CE aid jumper is installed from L2G12 to 
ground (logic page QH001). 

When these conditions are satisfied, an output to registers 
X'52', X'59', X'5C', X'50', X'5E', and X'5F' is ignored, and 
an input from registers X'57', X'50', X'5E', and X'5F' trans
fers zeros to the CCU general register designated in the input 
instruction. When the adapter is selected and none of the 
other conditions necessary to access the external registers 
are satisfied, outputs to these registers, except X'57', are 
ignored. Under this condition, inputs from these external 
registers result in an in/out check level 1 interrupt request 
because of incorrect parity on the CCU Inbus. 

If the adapter is not selected or not installed, an input or 
output to one of these registers results in an in/out check 
level 1 interrupt request because the adapter does not decode 
the register addresses. 

Input instruction X'53' and X'54' are ignored if the CA 
is not active (not executing a channel command or control 
command), except for Register X'53' bits 1.4·1.7. With 
3702-11 Models J-L, Byte X of the CSAR (Reg X'53', bits 
1.4-1.7) can be accessed. 

CONTROL PANEL ACCESS TO CA REGISTERS 

Access to external registers X'50' thru X'5F' should be 
attempted from the 3705 console as follows: 

1. Output to register X'57' to select either type 2 CA num
ber 1 in the first frame (byte 1 bit 4 on) or type 2 num
ber 2 CA in an expansion frame (byte 1 bit 4 off). 

2. One of the following conditions must also be present: 

(a) The Type 2 CA Level 1 or Level 3 interrupt 
request has been set. This may be accomplished 
by an output to register X'5]' with byte 1 bit 0 on. 

(b) The Type 2 CA's Diagnostic Mode state has been 
set by an output to register X'5r with byte 1 bit 
7 on. 

(c) The CE aid jumper has been installed from 01 A
Z4L2G12 to ground. 

When the CE aid jumper is installed, 
the hardware interlocks are overriden 
and 3705 control panel Input/Output 
operations addressed to the type 2 
CA may interfere with the attached 
CPU. 

Diagnostic Mode 

CA L1 OR l31nt 

l 
I 

Point 50 
r--,..-----X ---IIr-----

I Point 51 
--X ---1-r-----

I Point 52 --x---It-----I Point 53 
--X---1-r-----

I Point 54 
I/O Reg Addr Bus Bits 0-7 --X--.......... -----

DCD I Point 55 
--X---+-----

I I 
--X--~-----

I 

Point 56 

Point 58 --. X--~~----

I I 
--X---.......... -----

I 

Point 59 

Point 5A 

I 

--X ----+------
I 

--X--~------

I 

Point 5B 

Point 5C 
'----X---+------

I 
CA 
Select 

I 
L 

Outbus Bit 1.4 ltch 

Z4l2 QHOO1 

Note: Outbus bit 1.4 must be on to select 
Type 2 CA number 1 and off to 
select type 2 CA number 2. 

3. If one of the above listed pairs of conditions is not met 
an Input from X'50' thru X'5F' displays 0000 in dis- ' 
play B, and except for output X'57', and output to X/50' 
thru X'5F' is ignored. No check condition should occur. 

4. If the type 2 CA is not in diagnostic mode, the CE aid 
jumper is not installed, the adapter is selected and has 
its level 1 or level 3 interrupt request pending, all type 2 
CA registers except sense and status, registers X'53' and 
X'54', may be accessed. In this situation the actap'ter 
must also be in the active state, (executing a channel 
command or control command). Otherwise, an Output X'53' 
or X'55' is ignored and an Input X'53' or X'54' causes 0000 
to be displayed in display B. No check condition should occur. 

Note: With 3702-11 Models J-L, an Input X'53' operation 
gates the CSAR Byte X bits (1.4-1.7) into display B. 

I 
~ 

Point 57 

CA Selected 

INPUT IOUTPUT 
. INSTRUCTIONS 9-100 
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OUTPUT X'50' INSTRUCTION 

This instruction is used by the control program to load 
INCWAR (register X/50/~ with a valid address of an In 
control word. This address is used when the CAis exe
cuting a Channel Write, Write Break, or Write IPL 
command. 

LOGIC REFERENCE: Ql001 & QM001. 

CCU Outbus 

0.0 

0.0 

0.0 

~r"'~""~', ... , 

f I Clock ABO (OGOO5) 
• 

X ---...'------

I 1.7 

Adapter Outbus Register 

1.7 I Gate Outbus Reg To Buffer (OGOO3) 
X' 

I 1.7 

INCWAR I" 
OiJTC;WAP. 

"'~ '\ ,ft: 
, 

III 
'""-,,\ (~'-'"'''' 

f 
"-./ 

INCWAR Word Line (OG003) 

(Selects I NCWAR) 

'I, t 
"~~ 

The data buffer, INCWAR, and OUTCWAR 
are located in the local store array on cards 
Z4H2 (byte 0) and Z4G2 (byte 1). 

,. !?C~, (' ''\ 

/' "(. \, y' 

if")', 

" " 

INPUT X'50' INSTRUCTION 

The control program uses this instruction to transfer the 
contents of INCWAR into a CCU general register specified 
in the instruction. 

If this instruction is executed before the register is loaded 
with an Output X'50' instruction after 3705 power is turned 
on, a CWAR/Data buffer parity check may occur. 

lOGIC REFERENCE: QLOOl & QM001. 

0.0 1.7 

INCWAR Word Line (QG003) 
I NCWAR 

(Selects INCWAR) 

0.0 I 1.7 
Gate Buffer To CCU (OGOO3) 

.. _ .. ~ .. _.p.C _________ ... ~ CCU Inbus 

,('·"'1\ f . ..,..., 
Irf' '"~, ' ,l~l, ('~, (1' "-, 

"~>( , .... - / "--
~" 

'1~ '~Y -' ",-.Y 

OUTPUT X'50' INSTRUCTION 
INPUT X'50' INSTRUCTION 

,f"'",\ ,0 
" , !11; '~'" 

'Vi 'L;' ',," '" 
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OUTPUT X'51' INSTRUCTION 

The 3705 control program uses this instruction to load a 
valid Out CW address into OUTCWAR. This address is used 
when the CA is executing a channel Read command. 

Because the contents of this register are unpredictable 
when the 3705 power is turned on, the 3705 control pro
gram should load OUTCWAR with an Output X'51' before 
executong an Input X'51' to prevent a possible CWAR/Data 
buffer parity check. 

LOGIC REFERENCE OlOOl & OM001. 

f 
CCU Outbus 

I ~ 
Clock ABO (OG005) 

X 

0.0 I 1.7 

Adapter Outbus Register 

0.0 1.7 

Gate Outbus Reg To Buffer (OG003) 

1.7 

X 

I 
I 
I 

--------~-------~---------------

1.7 

, The data buffer, INCWAR, and OUTCWAR 
are located in the local store array on cards 
Z4H2 (byte 0) and Z4G2 (byte 1). 

OUTCWAR Word Line (OC003) 
OUTCWAR 

(Selects OUTCWAR) 

~ INPUT X'51' INSTRUCTION 

The 3705 control program uses this instruction to transfer 
the contents of OUTCWARinto a CCU general register. 

If this instruction is executed before the register is 
loaded with an Output X'51' instruction after 3705 power 
is turned on, a CWAR/Data buffer parity check may occur. 

lOGIC REFERENCE OlOOl & OM001. 

0.0 

I 
I 
I 

1.7 

-----------------~----------------

OUTCWAR 

0.0 I 1.7 
GATE BUFFER TO CCU (OG003) 

X----------~----~~----~ 

I W CCUlnbus 

I 

OUTCWAR Word Line (OG003) 

(Selects OUTCWAR) 

OUTPUT X'51' INSTRUCTION 
INPUT X'51' INSTRUCTION 9-120 



INPUT X'52' INSTRUCTION 

This instruction transfers the contents of the control word 
byte count register (CWCNTR) into a CCUgeneral register. 

If this instruction is issued while the CA is operating in 
diagnostic wrap mode and the simulated channel data trans
fer has not ceased, a CCU Inbus parity check may occur. 

LOGIC REFERENCE OH002, OH003 

CCU Outbus , . 
1 0.6 

; ! Sample Ct<1 Wo,d FI", Half (00001' 

___ ~O ___ 1_ ----~ --- - Q:. 7_ (Over 256K) 
_ 1.7 (Under 256K) 

'" 0.6 

0.6 

Control Word Count Register 
(CWCNTR) 

I 
X 

1.7 

.1.7 
Input Count Reg (QH003) .. ' .. --------I.~ Bits 0.0.().5:= 0 . . 

I CCU Inbus { r - Bits 0.6-1.7 = Count in CWCNTR 

*For 3705s containing more than 256K bytes of storage, 
the two high-order bits are always 1 during the not 
initialized state. Otherwise, the bits are 0 because 37055 
with more than 256K bytes of storage use an 8-bit count 
instead of 10. 

',I., 

or 
Bits 1.0-1.7 := Count in CWCNTR if the 3705 is initialized 

and contains more than 256K bytes of storage. 

.... ' ...... , riC"",, 
lj 

OUTPUT X'53' INSTRUCTION 

The control program can use this instruction to set bits 0.0 
(Command Reject), 0.1 (Intervention Required), 0.4 (Data 
Check), and 0.7 (Abort) in the channel adapter sense 
register (CASNSR) when'CA active' is on or if the CA is in 
diagnostic mode. 

LOGIC REFERENCE QK003-QK008 

: _______ ( ______ (OutPut Sense (OKOO6.' 

0.0 I 0.1 ~ ~ 

0.0 

NOTE 

Channel Adapter Sense Register 
(CASNSR) 

0.7 

Whenever any bit is set in the channel adapter sense register, 
Unit Check (bit 0.6) is set in the channel adapter status reg
ister. Any data transfer that was in progress is halted. 

Except for bit 0.6, the channel adapter sense register is 
reset during the initial selection sequence whenever the CA 
accepts a channel command other than Sense, Test I/O, or 
No-Op. 

n ,r-"'" l"'~' /( '., (~~" 
" \'"-.. ---~' ,,-, '-. \t, tl ~.--""/ ~."" 

r·, ~ 't :f'"""'!-

''\..,_)/ ~~.i "--~/ 

INPUT X'52' INSTRUCTION 
OUTPUT X'53' INSTRUCTION 
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' 1 
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INPUT X'53' INSTRUCTION 

The 3705 control program uses this instruction to transfer 
the contents of the channel adapter sense register (CASNSR) 
and Cycle Steal Address Register byte X (Models J-L only) 
into a CCU general register. If the instruction is executed 
while none of the conditions listed in INPUT/OUTPUT 
INSTRUCTIONS, 9-090, are satisfied, a CCU Inbus Parity 
check is caused. If the CA is not active but the CA level 1 
or level 3 'interrupt request' latch is se't when this instruc
tion is executed, all zeros are transferred into the CCU 
general register. With 3705 Models J·L, CSAR Byte X is 
gated to the general register (the CA does not have to be 
active). 

LOGIC REFERENCE OK003, OKOOa, OROOl 

o • o 

(Models J·L only) ,..--------------... -----------., Channel Adapter Sense Register 
(CASNSR) CSAR Byte X I 

~0._0~ _____ ~ _____ ~ _____ ~ ____ ~ ____ -L ____ ~_0._7~_-__ - __ ~~~~~x~~x.5Ix.~~7J 

I 0.7 1.0 
Gate Sense To Inbus (OK006) 

0.0 

X 

NOTE 

Whenever any bit is set in the channel adapter sense register, 
Unit Check (bit 0.6) is set in the channel adapter status reg
ister. Any data transfer that was in progress is halted. 

Except for bit 0.6 and bits 1.4·1.7, the channel adapter 
sense register is reset during the initial selection sequence 
whenever the' CA accepts a channel command other than 
Sense, Test I/O, or No-Op. 

o o • o o o o o 00 • o 

Bit O.O-Command Reject. 
Command reject is set whenever an invalid command with proper 
parity is decoded by the CA during initial selection and the CA is 
not in the active state. 

o 

The 3705 control program can set this bit durin9 a level 3 interrupt 
by executing Output X'53' with bit 0.0 set to a 1. 

Bit 0.1-lntervention Required. 
This bit indicates programming errors were detected by either the 
CCU, the CA hardware, or the control program. The bit is set un· 
der hardware control when any of the following occur: 

• The CCU hardstop latch is set when the CA is transferring 
data either across the channel interface or on the CCU Inbus 
or Outbus. 

• An address used by the CA for a cycle-steal operation caused 
a CCU address exception or protection check. This also sets 
bit 0.2 in the channel adapter control register. 

• A TIC or chain to a CW address above 64K was detected 
during a CW fetch cycle~teal operation. This also sets bit 0.0 
in the CA control register. 

• During a CW fetch cycle-steal operation, (1) an Out or Out 
Stop CW was decoded when executing a channel Write, Write 
Break, or Write IPL command, (2) an In CW is decoded for a 
chan net Read command or (3) an In, Out, or Out Stop CW is 
decoded with a count of zero. This also causes bit 0.1 to be 
set in the CA control register. 

Additional indications may be conveyed to the host CPU 
program if this bit is set by the 3705 control program issuing 
an Output instruction X'54' with bit 0.1 on. 

Bit 0.2-Bus-Out Check. 
This bit indicates a parity check was detected on the I/O channel 
Bus-Out during the initial selection command byte transfer or 
during a host processor to 3705 data transfer. The 3705 control 
program cannot set this bit. 

o o o o o • 

Bit 0.3-Equipment Check. 
This bit is set any ti me the type 2 channel adapter detects an 
internal hardware check or a parity check is detected by: 

• The type 2 channel adapter on Outbus for an output 
instruction or data/CW fetch cycle-steal operation. 

• CCU on Inbus for a data store cycle~teal operation. 

• CCU on Adbus during a cycle-stealoperation. 

• 

• The type 2 channel adapter during an Input X'50', X'51', or 
X'5A' instruction when data containing bad parity is read 
from the CWAR/Oata Buffer. 

• The type 2 channel adapter during a channel data transfer 
when data, address, sense, or status containing bad parity is 
sent to the channel Bus·ln. 

• The type 2 channel adapter whenever the Bus·Out check 
sense bit is on, 

Bit 0.4-0ata Check. 
The 3705 control program can set this bit during a level three 
interrupt with 'CA active' on (or if the CA is in diagnostic 
mode) by executing Output X'53' with bit 0.4 set to a 1. 

Bit 0.5-Not used by the 3705 type 2 channel adapter. 

Bit O.G-Not Initialized. 
The ROS program sets this bit by executing an Output X'57' 
(with bit 0.7 set to a 1) when the 3705 is not initialized or when 
in diagnostic mode. CA hardware sets this bit whenever a Read, 
Write, or Write Break channel command is decoded and the 3705 
is not initialized. The ROS program resets this bit by executing 
an Output X'77' with bit 0.0 set to a 1. 

Bit 0.7-Abort. 
Abort indicates to the host processor that the 3705 control 
program has halted its channel operation abnormally. 

Bit 1.0-1.3 = zero-

Bit 1.4 CSAR 

Bit 1.5 CSAR 

Bit 1.6 CSAR 

Bit 1.7 CSAR 

Byte X, Bit 4 

Byte X, Bit 5 

Byte X, Bit 6 

Byte X, Bit 7 

Models J-L only 

INPUT X'53' INSTRUCTION 

• • o 

9-150 
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OUTPUT X'54' INSTRUCTION 

The 3705 control program uses this instruction to load the 
channel adapter status register (CASTR) with the correct 
ending status for a channel command. If the CA is not in 
the actIve state, and the CA level 1 or level 3 'interrupt 
request' latch is set, this instruction is ignored. 

LOGIC REFERENCE OK001, OK002 

0.0 

0.0 

i-

"--."j 

CCU Outbus 

f I Output Status (QK006) X---------------------
I 

0.1 _0_.3 __ ~ _____ 0._5 ~ 

Channel Adapter Status Register 
(CASTR) 

0.7 

""" 

l -'l> ,f' "\ ,A: '~ ["" ~ I, 
/ 

' ., 
'\.- 'l...Y 

"" , 
Y 

,(--~ 

'" '" 

INPUT X'54' INSTRUCTION 

The 3705 control program uses this instruction to transfer 
the contents of the channel adapter statLls register (CASTR) 
into a CCU general register. If the instruction is executed 
while none of the conditions listed in INPUT/OUTPUT 
INSTRUCTIONS, 9-090, are satisfied, a CCU Inbus parity 
check is caused. If the CA is not active but the CA level 1 
or level 3 'interrupt request' latch is set when this instruc
tion is executed, all zeros are transferred into the CCU 
general register. 

LOGIC REFERENCE OK001, OK002 

0.0 

Channel Adapter Status Register 
(CASTR) 

0.7 

0.0 I 0.7 Gate Status to Inbus (QK006) 
X , CCU Inbus 

0 I 3 I 1 

I 
X 

Status In + Not Prep Busy 

• Channel Bus-In I 
f 

tf'--" 

''l y' \, ./ o C: 
'/ 

./ o (~\ 
Y 

OUTPUT X'54' INSTRUCTION 
INPUT X'54' INSTRUCTION 

DEFINITION OF STATUS REGISTER BITS 
TRANSFERRED TO CCU 

Bit O.O-Attention. 
This bit indicates that the 3705 requires service from the 
channel. The 3705 control program can set this bit directly 
with an Output X'54' instruction and indirectly with an 
Output X'55' to set bit 0.6 in CACR. The Output X'55' 
should be executed after an Output X'51' has requested a 
CA level 3 interrupt. ' 

Bit 0.1-Status Modifier. 
Status modifier is presented only with ending status and 
should convey to the host processor a unique indication 
for the particular command being executed. 

Bit 0.2-Not used by the.type 2 channel adapter. 

Bit 0.3-Busy. 
This bit is presented as initial status to all host processor 
channel commands except Test I/O if the adapter has its 
level 1 or level 3 interrupt request set, or: if initial selection 
is attempted before Device End status is presented to the 
host for the channel command currently being executed, 
then busy status is presented to all host processor channel 
commands except Test I/O. 

Bit 0.4~Channel End . 
Channel End (CE) indicates that the 3705 has completed 
the data transfer portion of the channel command in prog
ress. Channel End may be set by Output instruction X'54' 
when the adapter interrupt and active states exist and CE 
has not already been presented to the channel for the com
mand being executed. CA hardware can set this bit for each 
channel I/O command. 

Bit O..5-Device End. 
Device End (DE) indicates that the 3705 is finished with the 
current host processor channel command and is ready to 
accept another command from the channel. Channel End and 
Device End are not always presented together. When CE and 
DE are presented separately, the CA requests a level 3 inter
rupt after CE is accepted by the channel. DE is presented to 
the channel, if set with an Output X'54' instruction, along 
with any other status set by the 3705 control program when
ever the level 3 request is reset. 

Bit 0.6-Unit Check. 
Unit Check (UC) indicates that an abnormal condi.tion exists, 
and more information on the condition is contained in the 
sense byte. Type 2 CA hardware sets UC when any of the 
sense register bits are set. When the CCU is in the not 
initialized state, UC is returned as initial status to Write, 
Read, and Write Break channel commands. 

Bit 0.7-Unit Exception. 
Unit Exception (UE) indicates in the initial status to the 
channel that the 3705 control program has not set up. a con
trol word to handle the particular command. UEcan be pre
sented to the channel with DE. Whenever UE is presented 
with DE, the intent is to break host processor channel com
mand chaining, when the 3705 no longer needs service, with
out going through another selection sequence. 

o o o o o o 10 jV () 
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OUTPUT X'55' AND OUTPUT X'56' INSTRUCTIONS 

The Output X'55' instruction allows the 3705 control pro
gram to set bits 0.2, 0.3, and 0.6 in the channel adapter con
trol register (CACR). Output X'56' permits the 3705 control 
program to reset bits 0~2 and 0.3 in the CACR. The 3705 
control program must use the Output X'56' instruction with 
bit 1.7 on to activate the CA to accept control commands 
(invalid commands). It must use Output X'56' with bit 1.6. 
on to reject control commands. (See 9-311 ) 

CCU Outbus 

X. Output Set CACR Reg 55 (OH004) 

r 
0.2 I 0.3 

o o 

Output Reset CACR Reg 56 (OH004) 
X------------------------------------------------~-------

0.2 I 0.3 

0.0 

. LOGIC REFERENCE 

Channel Adapter Control Register 
(CACR) 

CACR is not located on one MST card. The bits are located 
on the cards indicated in the chart and can be found on the 
referenced logic page. 

Bit 

0.0 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0;7 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 

1.7 

Card 
loc. 

Z4L2 
Z4L2 
Z4L2 
Z4L2 
Z4K2 
Z4K2 
Z4J2 
Z4F2 
Z4N2 
Z4K2 
Z4N2 
Z4N2 

Z4K2 
Z4L2 
Z4L2 

o o o o 

Logic 

OH006 
QH005 
OHOO5 
QH005 
OJOO2 
OJOO2 
OH005 
ON 004 
OFOO4 
OJOO2 
QFOO4 
QF005 

OJOO2 
OHOO6 
OHOO6 

o o o o o o o o 

INPUT X'55' INSTRUCTION 

The 3705 control program uses this instruction to transfer 
the contents of the CACR into a CCU general register. 

0.0 

Channel Adapter Control Register 
(CACR) 

o o o o o o o • 

1.7 

0.0 I Input CACR Reg 55 (OH004) 
1.7 

X----------------.......: 

DEFINITION OF CONTROL REGISTER BITS 
TRANSFERRED TO CCU 

Bit O.O-Diagnostic Wrap Mode . 
This bit indicates that an Output X'57' instruction has been 
executed and has set bit 1.7 on in the channel adapter mode 
register. The channel adapter has gone offline to the attached 
channel interface. 

Bit 0 .1-Zero Count Override. 
This bit indicates the condition of the zero count override 
flag in the control word just executed. 

BitO.2-INCWAR Valid. 
This bit indicates that the CWAR for inbound data transfer 
contains a valid address. The address must be smaller than 
64K. 

Bit 0.3-0UTCWAR Valid. 
This bit indicates that the CWAR for outbound data transfers 

. contains a valid address. The address must be smaller than 64K. 

Bit 0.4;....Program Requested Level 3 Interrupt. 
This bit indicates that'the control program has initiated an 
adapter level 3 interrupt with Output instruction X'5]' setting 
bit 1.0 on in. the cha!,tiel adapter mode register. 

Bit O.S-Program Requested Abort/Level 3 Interrupt. 
This bit indicateS that the CA level 3 interrupt was requested by 
the control program while the CAwas transferring data across 
the channel interface. 

Bit O.6-Program Requested Attention. 
This bit is set by Output instruction X'55' (indirectly) and 
causes Attention status to be presented to the. channel. 

CCU Inbus 

Bit 0.7-Channel Adapter Active. 
This bit indicates that the CA is currently executing a channel 
command for which DE status has not been presented to the 
channel. 

Bit 1.0-1/0 Command Chaining. 
This bit indicates that Suppress-Out was up when the channel 
accepted the ending status from the adapter. 

Bit 1.1-1/0 Write Break Command Remember. 
This bit indicates that a channel Write Break command (X'09') 
was decoded by the CA and that the channel has not accepted 
ending status for the Write Break Point command. 

Bit 1.2-Channel Stop/Interface Disconnect. 
This bit indicates that a channel stop or interface disconnect 
sequence is detected on the channel interface. 

Bit 1.3-Selective/System Reset. 
This bit indicates that a system or selective reset indication was 
received on the channel interface. 

Bit 1.4-Not used by the channel adapter. 

Bit 1.5-Channel Read Command Remembrance. 
This bit indicates that a channel Read command was decoded by 
the CA, and that the channel has not accepted ending status for 
the Read command. 

Bit 1.6-Type 2 Channel Adapter 2 Selected. 
This bit indicates that the second type 2 channel adapter located 
in the first 3705 expansion frame has been selected. 

Bit 1.7-Type 2 Channel Adapter 1 Selected. 
This bit indicates that the first type 2 channel adapter located in 
the basic 3705 frame was selected. 

OUTPUT X'55' AND OUTPUT X'56' 
INSTRUCTION INPUT X'55' INSTRUCTION 

o o 
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INPUT X'56' INSTRUCTION 

Input X'56' transfers the contents of the channel adapter 
check register (CACHKR) into a CCU general register. The 
3705 control program uses this instruction to determine the 
cause of a type 2 channel adapter error interrupt (9-500). 

0.0 

Channel Adapter Check Register 
(CACHKR) 

I 
X 

Gate Check Reg To CCU (OB007) 

CCU Inbus 

LOGIC REFERENCE 

CACHKR is not located on one MST card. The bits are r~~~::;:.:.: •.. 
located on the cards referred to in the chart. ~1!fj!f¥t~:;::: :. Bit Card 

Loc. 

0.0 Z4F2 
0.1 Z4F2 
0.2 Z4F2 
0.3 Z4F2 
0.4 Z4F2 
0.5 Z4F2 
0.6 Z4J2 
1.4 Z402 
1.5 Z4S2 

1.7 

Logic 
Page 

ONOO2 
ON002 
ON 002 
ONOOl 
ONOOl 
ONOOl 
OK004 
OB007 
00007 

\ 
'-

CHANNEL ADAPTER CHECK REGISTER BITS 
TRANSFERRED TO THE CCU 

Bit O.O-Invalid CWAR Address. 
This bit indicates that the address contained in the CWAR for 
the current channel command is greater than 64K. 

Bit O.1-lnvalid Control Word Format. 
This bit indicates that: 

• An Out or Out-Stop Control Word was fetched for a channel 
Write, Write Break, or Write IPL command. 

• An In Control Word was fetched for a channel Read com
mand. 

• An In, Out, or Out Stop control word was fetched that con
tained a byte count of zero. 

Bit 0.2-Cycle Steal Address Check. 
This bit indicates that the cycle-steal address is beyond the 
capacity of storage available or that the address is out of parity. 

It also indicates the address is in a protected area of storage. 

Bit 0.3-CWAR/Oata Buffer Check. 
This bit indicates that either the INCWAR, OUTCWAR, Data 0, 
or Data 1 register contained incorrect parity when its contents 
were transferred to the CCU. This also indicates that the data 
transferred to the channel during a channel Read command was 
out of parity. 

Bit 0.4-CCU Outbus Check. 
This bit indicates that the halfword on the CCU Outbus was out 
of parity. 

Bit 0.5-CCU Inbus Check. 
This bit indicates that the halfword on the CCU Inbus was out of 
parity. 

Bit 0.6-Channel Bus-Out Check. 
This bit indicates that the address, command, or data byte 
transferred from the channel to the CA was out of parity. 

Bit l.4-Channel Bus-In Check Interface A. 
This bit indicates that the address, status, sense, or data byte 
presented to channel interface A was out of parity. The most 
probable cause of this error is a failing channel driver card 
located in socket 02. 

Bit 1.5-Channel Bus-In Check Interface B. 
This bit indicates that the address, status, sense, or data byte 
presented to channel interface B was out of parity. The most 
probable cause of this error is a failing channel driver card 
located in socket S2. 

10, 
'(~ ~/ 
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INPUT X '56' INSTRUCTION 
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OUTPUT X 157' INSTRUCTION 

This instruction permits the 3705 control program to load 
the channel adapter mode register (CAMR). 

o o o 

CCU Outbus' 

Sample CAMR Output X'57' (OHOO1 ) 
X--------------------------~-------

0.0 I ' 1.7 

0.0 

LOGIC REFERENCE 

Channel AdaPter Mode Register 
(CAMR) 

CAM R is not located on one MST card. The bits are located 
on the cards indicated in the chart and can be found on the 
referenced logic page. 

1.7 

Bit 

0.0 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 

o o o o 

Card Logic 
Loc. 

Z4J2 OK008 
Z4J2 OK008 

Z4J2 o K008 
Z4J2 OK008 

Z4J2 OKOO8 
Z4K2 OJ002 
Z4K2 OJOO2 
Z4K2 OJOO1 
Z4K2 OJOO1 
Z4L2 OHOOl 
Z4N2 OFOO6 
Z4N2 OFOO6 
Z4L2 OHOO6 

o o o o O~O 

DEFINITIONS OF BITS TRANSFERRED TO THE CA 
MODE REGISTER 

Bit O.O-Set IPL Prep Attention (Models A-H without E.C. 318882). 
This bit causes the channel adapter 'Attention status' latch to set 
when the adapter hardware determines that the channel is not 
examining the status register. (See Note.) 

Bit O.O-Set Sense Unit Exception Latch 
(Models A-H with E.C. 318882 or Models J-U. With Bit 0.0 
set to 1, a Sense Command ends with CE, DE, and UE final 
status (after the sense byte transfer). The Sense Unit Exception 
Latch cannot be set unless the 3705 is in the initialized state 
(lPL Phase 3 reset). The latch resets automatically if the 3705 
enters the not initialized state. The IPL Unit Exceptic;m Latch, 
if set by Output X'57'; bit 0.6, overrides the Sense Unit 
Exception Latch. 

Bit O.l-Set I PL Prep Channel End. (See Note.) 
This bit causes the channel adapter 'Channel End status' latch to 
set when the adapter hardware determines that the channel is not 
examining the status register and the 'CE remembrance' latch is 
not on. 

Bit 0.3-Set Device End. 
This bit causes the channel adapter 'Device End status' latch to 
set when the adapter hardware determines that the channel is 
not examining the status register. 

Bit O.4-Set I PL Prep Unit Check. (See Note.) 
This bit causes the channel adapter 'Unit Check status' latch to 
set when the adapter hardware determines that the channel is 
not examining the status register. 

Bit 0.5-Reset Sense Unit Exception Latch. In diagnostic moae only, 
setting this bit to "1" resets the Sense Unit Exception Latch. 

Bit 0.6=1-Set Unit Exception initial status to Sense command. This 
bit causes Unit Exception initial status to be returned to the 
CPU when the channel attempts to execute a Sense command. 
Its intended function is to signal that an IPL is currently in 
progress on the other 3705 channel adapter. (See Note.) 

0.6=0-ResetIPL Unit Exception Latch. (Note for Bit 0.6=1 
is not applicable when Bit 0.6=0.) 

Bit 0.7-Set IPL Prep Not Initialized. (See Note.) _ 
This bit causes the channel adapter Not Initialized sense bit to set 
when the channel is not executing a channel Sense command. 

Bit 1.0-Set Program Requested Level 3 Interrupt. 
This bit causes the channel adapter to request a level 3 interrupt 
when: 

• The adapter is in the inactive state, with no outstanding status 
and no channel chaining indicated. 

• The adapter is active, and the CCU is not in the initialized 
state. 

Note: This bit 5s ignored unless the channel adapter is in diagnostic 
mode, or the 3705 is in IPL Phase 3 (not initialized). 

o o o o o o o 

Bit 1.1-Set Program Abort. 
This bit causes the channel adapter to give a level 3 interrupt 
whether a channel operation is in progress or not: 

• Ifa channel operation is in progress with a Write, Write 
Break, Write IPL, or Read command, the command is 
terminated with the CE, DE, UC, and Abort sense. Once 
the status is accepted, a level 3 interrupt is requested. 

• If some other channel operation is in progress, the level 
3 interrupt is requested after the operation has completed. 

• If no channel operation is in progress, the level 3 interrupt 
is req~ested immediately. 

Program Abort is reset when the level 3 interrupt request is 
reset. 

Bit 1.2~Reset type 2 channel adapter level 1 interrupt Request. 

o 

This bit resets the channel adapter level 1 'interrupt request' latch. 

Bit 1.3-Reset type 2 channel adapter level 3 interrupt Request. 
This bit resets the channel adapter level 3 'interrupt request' latch. 

Bit l.4-Select type 2 channei adapter 1 or 2. 
If this bit is set to "1", CA 1 is selected, and if set to "0", CA 2 
is selected. The control program must ensure that this bit is cor
rect before any output X'57' instruction is issued, or the intended 
adapter may be deselected. 

Bit 1.5-Reset Selective System Reset. 
This bit resets the selective/system reset condition received by the 
channel interface. This bit must be reset in order to reset the level 
3 interrupt requested by the selective/system reset. 

Bit 1.6-Reset Channel Stop/Interface Disconnect. 
This bit resets the channel stop/interface disconnect received from 
the channel interface. This bit must be set in order to reset the 
level 3 interrupt requested by the channel stop/interface discon
nect. 

Bitl.7-Set/Reset Diagnostic Wrap Mode. 
If this bit is set on, the CA is forced offline to its attached 
channel interface. Setting this bit to the off condition allows 
the CA to go back online. 

o o 

OUTPUT X'57' INSTRUCTION 

o o 
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OUTPUT X'58' INSTRUCTION 

This instruction permits the 3705 control program to load 
the channel bus out diagnostic register (CBODR) when in 
diagnostic mode. With this instruction and the Input 
X'58' instruction, the control program can simulate chan
nel bus operations. 

LOGIC REFERENCE QC001, 002, 003, 004 

l, .............. C.C.U.O.u.tb.u.S ........ { Bit 0.0-1.0 Channel Bus-Out bits O-P. 
~. Bit 1.7-Reset CA. This bit resets the 

I Sample X'58' and currently selected CA 
Diag Mode (GC006) 

X'---------------
I r- GGOOS (Set by hardware) . } 
_ I -. GC005 Set by control 

---------,,-----...... ---------;----:1:--. -.l...-;===0:=:=-1-= OEOOS' panel switch 
0.0 _ 1 .0 -1!.:? setting 

INPUT X'58' INSTRUCTION 

This instruction permits the 3705 control program to trans
fer the contents of the CBODR and CSAR bits X.6 and 
X.7 to a CCU general register when in diagnostic wrap mode. 
If the 3705 control program issues this instructiol'l when the 
CA is not in diagnostic wrap mode, only bits 1.2 - 1.7 are 
transferred to the CCU. With 3705-11 Models J-L, bits 
1.6 and 1.7 are always zero. 

Channel Bus-Out Diagnostic Register 
(CBODR) M (Models A-H only) 

B3 
CBODR BIT DEFINITIONS TRANSFERRED TO CCU 

0.0 

0.0 

1.7 

I 1.0 1.2 'I 1 ,5 1.S I 1 .7 
Gate X'58' and 

X ----------- X-'- Gate Reg 58 to CCU (OB007)-- X 

1 Diag Mode 1 I' 
~1 ...... (.Q.C.OO.6.) ............... · ... c.C.U •.• ln.b.u.s ...... · .............. --.-«~@~m 

tf'-~\ 

"l_ .. _/ 
((~\ 
\.1, ;/ 

Bits 0.0-0.7 Channel Bus Out bits 0-7. 

Bit 1.0-Channel Bus Out Parity .. 
This bit is used to check the parity err'!,r detection circuitry. 

Bit 1.2-Transfer bytEf 1. 
This bit cannot be set by output instructions. It indicates to the 
input instructiiorHhat the CA is transferri ng an odd byte across 
the channel. 

Bit 1.3-Transfer byte- 2. 
This bit cannot be set by output instructions. It indicates to the 
input instruction that the CA is transferring an even byte across 
the channel. 

Bit 1'04- Type 2 Channel Adapter I nterface A Enabled and not Diag 
mode. This bit indicates that the channel adapter is currently 
enabled on interface A and not in diagnostic mode. 

Bit 1.5- Type 2 Channel Adapter Interface B Enabled and not Diag 
mode. This bit indicates that the channel adapter is currently 
enabled on interface B and not in diagnostic mode. 

Bit 1.S-CSAR bit X.S. (Note) 

Bit 1.7-CSAR bit X.7 during input. During Output X'S8' this bit 
resets the selected CA. (Note) 

I Note: Bits are zero for Models J-L only. 

o o 

OUTPUT X'58' INSTRUCTioN 
INPUT X'S8' INSTRUCTION 

((-~, 
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INPUT X'59' INSTRUCTION 

The instruction transfers the contents of the cycle-steal 
I address register (CSAR), bytes 0 and 1, into a CCU 

general register. This instruction is used mainly for 
diagnostic purposes. 

LOGIC REFERENCE OL004, 005, OM004, 005 

o o o o o 

CCU 
Outbus \ From CWAR / \ From ABO / 

o o o 

Models I I I 
J-L Gate CW FHW Gate CWAR to CSAR (OGOO1) X Gate Bus Out Buffer to CSAR (OG002) 
only X ----- ----------- X 

~ x.61 X.7 _0_.0 ______________ .. 1L-.. ____ --J1 _________ --..:1;.;.;...7 

X.4 

Cycle Steal Address Register 
(CSAR) 

1.7 

XAX.S ~X~.6-----------------------~,--------------------------1.-7 

o o 

1.4 -1.5 1.6 J ;,:t. R.; 68 to ceu {Models A: 1'_I_n_p u_t_C_S_A_R_T_O_C_C_U_R_eg_X_'5_9_' _(0_H_OO_'_41 1.7 CCU Inbus 

I Gate Reg 53 to CCU (Models J-L) I 
.-----___________ 111!1_ •• ____________________ .... ' Address to 'CCU 

I Gate CSAR to Adbu,{QL0041 
X----------~ 

I CCU Adbus ................. __ .. _______ ...... ii~.~AddrMstoSAR 

.. 

o o o o o o o o o o o o • o o 
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OUTPUT X'5A' INSTRUCTION 

The 3706 control program uses this instruction to load 
the data 1 and data 2 buffer. This instruction is used 
mainly for diagnostic purposes. 

lOGIC REFERENCE: OlOOl & OM001. 

CCU Outbus 

; I Clock ABO (OG005) 
• 

X 

0.0 I 1.7 

Adapter Bus-Out Register 
(ABO) . 

0.0 I 
X 

1.7 
Gate Outbus Reg To Buffer (OG003) 

0.0 I 1.7 

I Data Buffer Word Line (OG003) 
Data 1 Data 2 

~-----------------------
OUTCWA.f1 

",( ,( " 

('( 
., 

'--. / 

.(r 

(Selects Data 1 and Data 2 Registors) 

", 

The data buffer,lNCWAR, and OUTCWAR are located in the 
local store array on cards Z4H2 (byte 0) and Z4G2 (byte 1). 

--. . .," t~~l f~ I ' 

\ ,t J' '-. ./ 

INPUT X'5A' INSTRUCTION 

The control program uses this instruction to transfer the 
contents of data 1 and data 2 into a CCU general register. 

During initial selection when the CAaccepts a channel com
mand (inval id command), the CA loads the control command 
byte into data 1 buffer. The 3705 control program uses Input 
X'5A' to transfer this control command byte to a CCU gen
eral register for control program use. 

This instruction is also used for diagnostic purposes. 

lOGIC REFERENCE: OlOOl & OMOO1. 

Data 1 I Data 2' 
Data Buffer WO'd Line (OGOO3) 

(Selects Data 1 and Data 2 Registers) 

-------------------------

0.0 I 1.7 

Gate Buffer To CCU Inbus (OG003) X------------------------

,f-.I-----------~. CCU Inbus 

f); {'~ £~ rf""'I1\ Jr) 0 f'~ (-'I r(m). 
". I 1 ' ~j \',' "i '(.J/ "'-);' ',< ___ )J/ {_/ \<t j ' \~ j \I.. y "---. ./ 

1-(')\ 
\L~' 

(C} 

OUTPUT X'5A' INSTRUCTION 
INPUT X'5A' INSTRUCTION 

C) r"\ ,'e( '-"., 
I 

\~-- . .-'Y .'( 
./ 
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OUTPUT X 658' INSTRUCTION 

The Output X'58' instruction, when in diagnostic mode, 
loads byte 0 of the channel tag diagnostic register (CTDR), 
and is used for diagnostic purposes to simulate channel tag 
out conditions. When the CA is in diagnostic wrap mode, 
the various channel tag out lines can be simulated for the 
channel adapter. Using the Input and Output X'58' and 
X'58' instructions, the diagnostic program can simulate 
any channel sequence. 

LOGIC REFERENCE QC003, 004 

Adapter Bus Out 

o o 

.. ____________ .... From CCU Outbus 

Sample X'5B' (Diagnostic Mode) (QC006) 

X~----~--------------------

o o o o 

0.0 I 0.5 
r-----------------=c--r----- Set by hardware 

0.0 

Channel Tag Diagnostic Register 
(CTDR) 

1.7 

.: .. ;O ___ .Ch.a.n.n.ef.tllliagiis.O.u.t __ I'::I·----.r::-L---.. 1"·O·ia·g·n·o·st·ic·w·r·a·p·M·:L

d

-

e

-(Q-C-0-0-1-)----..JJ1.7 

)(~X 

I I 
Ir------------------~ •• Sequence And Control Logic 

Gate X'58' (Diagnostic Mode) (QCOO6I 
X----~~~~~~~~~~~~------

.1~_A.d.a.p.te.r.B.u.s.ln _____ .. _ .. ___ .... ToCCUlnbus 

hi: iii 

o o o o o o o 0·" "' 

INPUT X'58' INSTRUCTION 

The Input X'58' instruction transfers to a CCU general 
register the contents of the channel tag diagnostic register 
if the CA is in diagnostic mode. 

This instruction is used for diagnostic purposes. 

The bits transferred by the Input and Output X'5B' are defined 
below. Output X'5B' only transfers byte O. 

Byte 0 Bit 0 Select-Out/Hold-Out (inbound) 
Bit 1 Address-Out 
Bit 2 Command-Out 
Bit 3 Service-Out 
Bit 4 Operational-Out 
Bit 5 Suppress-Out 
Bit 6 0 
Bit 7 0 

Byte 1 Bit 0 Select-Out (outbound) 
Bit 1 Request-In 
Bit 2 Operational-In 
Bit 3 Address-In 
Bit 4 Status-I n 
Bit 5 Service-In 
Bit 6 0 
Bit 7 Generate Busy 

o o o o o o o • 

OUTPUT X'5B' INSTRUCTION 
INPUT X'5B' INSTRUCTION 

o o 
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.INPUT X'5C' INSTRUCTION 

l 
',.-

The 3705 control program uses this instruction to transfer 
the contents of the channel adapter command register into 
a CCU general register. 

0.0 

Channel Adapter Command Register 
(CMDR) 

b.o I Input CMDR Reg X'5C' (QH004) 
x·~--~~--~--~--~~-

Notes: 

:, If 
I 

.v " 

• The Test I/O command is set into the command reg
ister (CMDR) without resetting the previous command . 

• The 3705 control program determines that a control 
command (invalid command) was issued by the 
channel by the fact that bit 1.4 is on when none of 

" 

./ 

the command bits are on in Register X'5C'. (See 9-311 
for the control command operation.) 

" 

~" 
I 

.(, 
I( .j 

;f"~ 
\~~~ ........... ¥' 

1.7 

1.7 

CCU Inbus 

.'" ('~ tf'1\ 
'1 

. j/ '{,y 

INPUT X'5C' INSTRUCTION 9-260 

LOGIC REFERENCE 

Bit Card Logic Line name 
page 

0.0 Z4K2 QJOO3 Channel Test 1/0 
0.1 QJOO3 Channel Write command 
0.2 QJ003 Channel Read command 
0.3 QJOO3 Channel No-Op command 
0.4 QJ003 Channel Sense command 
0.5 ---_.-- _ ... _ ..... 

0.6 Z4K2 QJOO3 Channel Write command 
0.7 ------- _ .... ---
1.0 Z4L2 QH005 Out Ctrl Wd. 
1.1 OF-fOO5 Out Stop Ctrl Wd. 
1.2 OHOO5 In Ctrl Wd. 
1.3 .OHOO5 TICCW 
1.4 Z4K2 QJOO6 Channel Control Command 
1.5 ----
1.6 ---_.-
1.7 Z4K2 OJOO3 Channel Write IPL command 

{~ 1(-", 0 ,4'"''''. If" (C~, rf'~ I<-~ (()\ t("'" 
'{ ~_/ "--j '<It.... .;'/ / 

\1 j; \~.../' \~- j) ",-y '4. 'i ... aV 
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CYCLE STEAL CONTROL WORDS 

A four-byte control word (CW) controls cycle-steal opera
tions during Write, Write Break, Write IPL, and Read chan
nel I/O commands. The control program builds the control 
words according to the operation to be performed. The 
control words reside in storage until changed or overlaid 
by the control program or a cycle steal operation. 

The address of the CW is loaded into either INCWAR or 
OUTCWAR depending upon the channel command being 
executed. If the address is greater than 64K, or the CWat 
the address is incorrect for the command, a CA level 1 inter
rupt is requested so that the control program can correct 
the situation. 

CW FORMATS (Models A-H only) 
In, Out, and Out Stop 
~ First Half Word ------ ~---- Second Half Word -------I ... .-!I 

Cmnd 
Cd 

Flag Count Address 

x X xx X X X X X X X X X X X X X X X X X X X X X X X X X X X X 

o 1 2 3 

4 l 13 14 LDataAddress 

Number of bytes to be transferred with 
this control word. The maximum number 
of bytes is 1023. 

L{ Chain bit. If. thisbit is on, chain to the next 
sequential control word; if it is off, do not 
chain. This bit is ignored if the zero count 
override bit is on. 

~ 
Zero Count Override. If this bit is off, present CE status 
when the count is exhausted and the chain bit is off. If 
this bit is. on, discontinue the data transfer.when.the count 
is exhausted without presenting CE status, cause a L3 
interrupt request, and wait for the int~rrupt request to be 
reset before resuming the data transfer. 

~ Data Transfer CW Command codes: 

00 = Out; controls 3705-to-channel data transfers. 
01 = Out Stop; controls 3705-to-channel data transfers 

and provides data blocking capability with a reduced 
number of CPU interrupts by presenting CE and DE 
together. 

10 = In; controls channel-to-3705 data transfers. 
11 = TIC (See TIC Control Word Format, this page.) 

TIC Control Word Format (Models A-H only) 

31 

.. , ~ .... ------ First Half Word ------~----- Second Half Word ------.~ ... I 

Cmnd 
Cd 

Flag Count' Address 

1 1 X 1 X X X ~ X X X X X X 0 0 X X X X X X X X X X X X X X X 0 

o 1 

2 3L4 L L Add'e" ofthe next 3~ 
The count field is ignored. 

The chain bit must be on With the Transfer In Channel command (TIC). 

13 14 

.... The zero count override bit is ignored with the TIC. 

'-- 11 = Transfer in Channel (TIC); allows the adapter to 
transfer to another string of CWs. Another CW 
fetch cycle steal is required before resuming the 
data transfer. 

o o • 00 o o o o o o o o o 00 o 

CW FORMATS (Models J-L only) 

10014 ..... ------. First Half Word -------1 ... 1 .... 11---- Second Half Word ------.... ~I 

Count Cmnd Flag Address 
Cd 

xxxxxxxx X X X X X X X X X X X X X X X X X X X X X X X 

0 7 8 9 10 11 12 

L Data Add,ess 

Chain bit. If this bit is on, chain to the next 
sequential control word; if it is off, do not 
chain. This bit is ignored if the zero count 
override bit is on. 

Zero Count Override. If this bit is off, present CE status 
when the count is exhausted and the chain bit is off. If 
this bit is on, discontinue the data transfer when the count 
is exhausted without presenting CE status, cause a" L3 
interrupt request, and wait for the interrupt request to be 
: reset before resuming the data transfer. 

Data Transfer CW Command codes: 

00 = Out; controls 3705-to-channel data transfers.· 
01 == Out Stop;.controls 3705-to-channel data transfers 

and provides data blocking capability with a reduced 
number of CPU interrupts by presenting CE and DE 
together. 

10 = In; controls channel-to-3705 data transfers. 
11 = TIC (See TIC Control Word Format, this page.) 

31 

Number of bytes to be transferred with 
this control word. The maximum number 
of bytes is 1023. 

Note: During IPL Mode only, two additional 
high-order bits are forced on to give the 
channel adapter a maximum data transfer 
capability of 1023 bytes. 

TIC Control Word Format (Models J-L only) 
I'" First Half Word ~ , ... Second Half Word-----...... ~I 

Count 

0 

Cmnd 
Cd 

1 1 

1 8 9 

Flag Address 

1 0 0 0 o X X X X X X X X X X X X X X X 0 

10 11 12 31 

l L L Add' .. ' ofthe next CW. 

The chain bit must be on with the Transfer In Channel command (TIC). 

The zero count override bit is ignored with the TI C. 

11 = Transfer in Channel (TIC); allows the adapter to 
transfer to another string of CWs. Another CW 
fetch cycle steal is required before resuming the 
data transfer. 

The count field is ignored. 

CYCLE STEAL CONTROL 
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CYCLE STEAL CONTROL WORDS (PART 2) 

CHAIN FLAG 

The CW chain flag causes immediate chaining to the next 
sequential CW when the byte count decrements to zero 
and the CA is executing a channel Read, Write, Write IPL, 
or Write Break command. 

Chain Operation: 

The 3705 control program loads the CWaddress into the 
appropriate CWAR with an Output X'50' or X'51' instruc
tion. 

The CA decodes the channel command and fetches control 
word A. 

The CA transfers data between the channel and the 3705. 
When the byte count decrements to zero, the CA fetches 
the control word B without presenting status or requesting 
a level 3 interrupt. 

Chaining ends when the chain is broken by a CW without 
the chain flag or a channel stop sequence. 

,~~,\ 

~._ .tI 

When the count decrements to zero, the chain flag 
causes the appropriate CWAR valid latch to remain set 
during the CW fetch cycle-steal operation. No status is 
presented to the channel until the chain is broken, or 
a channel stop sequence is detected by the CA hardware. 

I tWA 
buffer 
less than 
or equal 
to 1023 
Bytes 

I eWB 

buffer 
less than 
or equal 
to 1023 
Bytes 

I eWn 
buffer 
less than 
or equal 
to 1023 
Bytes 

if) ((~'\, 
'"",), \(~/ () 

ZERO COUNT OVERRIDE FLAG 

Zero count override enables the adapter to transfer multiple 
buffers under a single host processor channel command with 
a minimum number of buffers assigned to the adapter. 

When this flag is on, the CA requests a level 3 interrupt 
when the CW byte count reaches O. If the chain flag is off 
and zero count override is on the adapter disconnects from 
the byte multiplexer or remains connected to the burst 
channels without giving Channel End and resumes data 
transfer when the proper CWAR Valid latch comes on. 

Zero Count Override Operation: 

The 3705 control program loads the CW address into the 
appropriate CWAR with an Output X'50' or X'51' instruc
tion. 

The CA decodes the.channel command and fetches control 
word A. 

The CA transfers data between the 3705 and the channel 
according to the channel command. 

When the byte count decrements to zero, the CA requests 
a level 3 interrupt without presenting channel status. 

The 3705 control program loads the address of control 
word B into the appropriate CWAR, and sets the appro
priate 'CWAR Valid' latch. When the level 3 interrupt 
is reset, the CA fetches the control word B. 

The transfer normally ends when the control word byte 
count decrements to zero and no further control word 
chaining is indicated. The transfer can also end with a 
channel stop sequence. 

(,~ ) 

I eWA 

I ew B 

CYCLE STEAL CONTROL 
WORDS (PART 2) 

( .. ~ '. y 

9-280 

( "') 
. .h 

'", / 



• • • • • • eo o • o 

CYCLE STEAL CONTROL WORDS (PART 3) 

CA TRANSFER t'N CHANNEL CONTROL WORD 

The CA transfer in channel (TIC) control word causes the 
cycle steal mechanism to load the addres~ field of the TIC 
control word with the address of a new string of control 
words. The adapter can transfer from one sequential string 
of control words to a new sequential string without control: 
program intervention. 

TIC Operation 

The CA transfers data using a sequential string of control 
words. When the byte count for CW B decrements toO, 
the cycl~ steal mechanism fetches CW C. 

Channel adapter hardware decodes the TIC control word 
and requests another CW fetch cycle steal operation to fetch 
CW K. The address in CW C is the address of CW K. When 
the CW fetch is complete, the CA resumes the data transfer. 

ICWA 

Icw B 

I ewe (TIC) 

ICWK 

r ew L 

00 

Data 
Buffer 

Data 
Buffer 

Data 
Buffer 

Data 
Buffer 

000 o o o 

CW FLAG SUMMARY 

Zero Cnt 
Control Chan Byte Override 

Word Stop Count Flag 

Out no 0 0 

Out no 0 0 

Out no 0 1 

Out no 0 1 

Out yes X X 

Out Stop no 0 0 

Out Stop no 0 0 

Out Stop no 0 1 

Out Stop no 0 1 

Out Stop yes X X 

In no 0 0 

In no 0 0 

In no 0 1 

In no 0 1 

In yes X X 

X;:: don't care 

o 

CW 
Chain 
Flag 

1 

0 

0 

1 

X 

1 

0 

0 

1 

X 

1 

0 

0 

1 

X 

00 o o 00 00 •• o 

Level 3 Status 
Interrupt Presented 
Request to Channel Comments 

no none Chain immediately to next sequential CW. 

yes CE The 3705 control program must set additional status (DE plus 
other) to be presented. See PLM. 

yes none Wait for the level 3 interrupt request to be reset before resuming 
the data transfer. 

yes none Chain when level 3 interrupt request is reset. * 

yes CE Proceed to normal ending for the command. The 3705.c0ntrol 
program may set DE plus other. See PLM. 

no CE,DE Channel Command ended. 

yes CE The 3705 control program must set additional status to be 
presented. 

-
yes none Wait for the level 3 interrupt request to be reset before resuming 

the data transfer. 

yes none Chain after level 3 interrupt request is reset. * 

yes CE Proceed to normal ending for the channel command. The 3705 
control program may set DE plus other. See PLM. 

no none Chain immediately to next sequential CWo 

yes CE 3705 control program must set additional status to be presented. 

yes none 3705 control program must set additional status to be presented. 

yes none Chain to the next sequential CW after level 3 interrupt. 

yes CE Proceed to normal ending for the channel command. The 3705 
control program may set DE plus other. See PLM. 

*The 3705 program decides if and when it will continue. 

CYCLE STEAL CONTROL 
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INITIAL SELECTION 

Initial selection consists of addressing the CA and sending 
the CA a channel I/O command. The initial selection tag 
line sequences are not the same for all types of channels 
the CA can be attached to. Refer to IBM System/360 and 
System/370 Interface Channel to Control Unit, Original 
Equipment Manufacturers' Information, GA22-6974, for 
the sequencing differences of byte, block, and burst' 
channels. 

~ Channel Bus-Out 

1 I (Not) Diag Mode + Enabled (OC001) 

X ~ 
Address ~ 
Compare 

1 

Z4P2 
OC007 

Valid Address 

Gate Address To Channel (08006) x--------------, 
Channel Bus-In 

, 
Address In It (01003) 

Op In (OF002) 

2402 

Note: Unit Exception - valid status for a Sense command 
only if an I PL is in progress over another channel adapter. 

I /1' ,('" 
I ,JI .' '~i\, "- ~, .' , ~, 

f'''\, 

\t,./' 
tf.'~ \It ,,~., ,"\ 

'""Y 
l"~ 
',} ("~ 

JI 

~ Channel Bus-Out 

2 

(Not) Status Available or Stack 

Clock 2 

(Not) Prep BusV 

Command Out 

Address In 

Start I/O 
A 

Z4N2 
OF004 

INITIAL SEt.ECTION 9-310 

(Not) Diag Mode + Enabled I 
------~--------------~-----------X 

A 

24K2 
OJ003 

Decode Cmnd 

Command 
Decode 

Z4K20J003 

Valid Commands 

.... :$:M:;}l?lt.!~j g~~t::~nd 
_0_, ___ (_C_M_D_R_)_(0_J_0_0_3_)"_'0_~_"iF~X ___________________ 7 ~ 

Test Write Read No-Op Sense Write Write Control 
I/O Break IPL Command 

0.0 0.1 0.2 0.3 0.4 0.6 1.7 

3 Initial status is CA hardware generated and presented 
to the channel without control program intervention. 

o 

0.0 

o 

o 

o 

o 

o 

o 

Channel Adapter Status Register 
(CASTR) 

0.7 

I Gate Sense or Status t: Chan (OK0011 
X----~~-----~-------------

o 
o 

o 

o 

o 

o 

o 
o 

o 

o 

o 

o 

{'""" "J / 

\j 

o 
o 

o 

o 

o 

I 
o 
o 

o 

o 

o 
o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

{. "". \ J/ 

o 
o 

o 

o 

o 

Channel I/O Command accepted. 

Unit Check-one of the following 
conditions exists: 

• The command is a control command 
and the CA has been programmed 
to reject control commands. 

• 3705 is not initialized, and a 
command other than TIO, NOP, 
Sense, or I PL was issued. 

• The command byte has 
bad parity. 

Unit Exception-valid status only for channel Sense (see note), Read, Write, or Write Break 
commands. The command cannot be executed because the associated CWAR valid latch 
has not been set. 

Channel End and Device End-always presented for a channel No-Op command. 

Busy-the 3705 is already executing a channel I/O command. If the ending status for the 
command in progress has been generated, it is presented with this status unless the channel 
command initiating the selection is a channel Test I/O command. 

Channel End-always presented for a control command when the CA has been programmed 
to accept control commands. A L3 interrupt follows. 

() o o o o ''1\, 
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CHANNEL CONTROL COMMANDS 

All commands are control commands except the valid commands 
listed below. 

Test 1/0 X'OO' 
Write X'01' 

Read X'02' 
No-Op X'03' 
Sense X'04' 
Write IPL X'05' 
Write Break X'09' 

The 3705 control program has the option of having the CA 
hardware command reject the control commands during 
initial selection. or having the CA hardware accept the control 
commands by presenting an initial channel end status and then 
requesting a level three interrupt. 

To activate the CA hardware to accept the control commands, 
the control program must execute an Output X'56' with bit 
1.7 on. D This turns the 'control command enabled' 

latch on. 

To deactivate the CA hardware to reject the control commands, 
the control program must execute an Output X'56' with bit 
1.6 on. fJ This turns the 'control command enabled' 
latch off. The following actions also turn the 'control 
command enabled' latch off. 

• Power on reset 
• Reset button pressed 
• Load button pressed 
• Diagnostic reset (Output X'S8' with bit 1.7 on) 

• Write IPL command issued 

'Control Command Enabled' Latch Off 
A valid command is accepted at initial selection as shown on 

9-310. 

A control command is rejected at initial selection by 
presenting unit check status and turning on the command 
reject sense latch. II 

'Control Command Enabled' Latch On 

A valid command is accepted at initial selection as shown on 

9-310. 

A control command generates the following action: 
1. The CA forces lines 'xfer data', 'buffer byte 0 write 

pulse', and 'xfer byte 1 Lt' on to load the control 
command byte from the 'channel bus out' into the 

Data 1 data buffer. II 
2. The CA sets the 'channel end' latch in the status 

register then CE is presented to the channel as initial 

status .• 

3. The CA sets the 'control command' latch in the command 7. During the level 3 interrupt, the control program can 
determine the bit configuration of the control command 
byte by executing Input 'X'SA'. This transfers the contents 
of Data 1 and Data 2 to register X'5A'. 1m The 

10. When the control program executes Output X'S]' with 
bit 1.3 on, the CA resets the 'level 3 interrupt request' 
latch. This resets the control command latch. 1m 

4. 

5. 

6. 

register position 1.4. m No other command bits 
are set in the command register because the control 
command did not decode as a val id command. 
At 'end status time' of the initial selection status, the 
CA sets the 'CA active' latch.1J 
At the same time, the CA sets the level 3 interrupt 

latch. II 
During the level 3 interrupt. the control program can 
execute Input X'SC' to examine the command register. 0 
If none of the command bits in register X'SC' are 
on and bit 1.4 is on, the channel has issued a control 
command. 

o 
ABO Byte 1 Bit 7 

Control 
Command 
Enabled 

control command byte is in byte 0 of the register in 
channel format. 

8. During the level 3 interrupt, the control program can 
set Command Reject in the sense register, if desired, by 
executing Output X'53' with bit 0.0 on. m This 
also sets Unit Check in the status register. 

9. During the level 3 interrupt, the control program must 
always set Device End in the status register by executing 
Output X'54' with bit 0.5 on. 

Xfer Byte 1 

FL 

The CA presents the ending status of Device End (plus 
Unit Check if Command Reject was set) to the channel 
and resets the 'CA active' latch ending the command. III 

Note: No data transfer can take place during the execution 
of a control command. 

Channel Bus Out 

Intf Enabled and Not Diag Mode I 
-----------~-----------

I 

F L 1--..----------1 !--~----iS8>----------------1 XII Xfer 7
BYte 

2 Point 56 

CA Sample Output Data 

ABO Byte 1 Bit 6 

Not Initialized Pwd 

NotSIOLT 

Diag Pwr on or Reset Sw Res 

Decode Cmd 

Not CA L 1 or L3 I nt 
Not Status Avail or Stack 

Not Chnl Bus Out Pty Err 

Z4M2 

OG002 

A 

N 1--__ (_C_o_n_tr_o_1 _C_offi_m_a_n_d_s) __ -tZ4J2 

OK006 

Valid Channel Command 
Valid Cmd or Cntl Cmd 

Cntl Cmd Enabled OR 

OK006 

m 
Output Sense (X'53') 

ABO Byte 0 Bit 0 A 

. 
0 R Xfer Data 0 I 7 0 _ Buffer Data 

Selects 

a ~;~~a~ '111::10.0 Data 1 0.7b.0 Data 2 1.7/1 ~;::c~:n~~~:~03 
Control 

OG006 

Cntl Cmd Enabled 

Clock 4 A Cntl Cmd Set CE Byte From Input X'5A') 
OR_B_lI_ff_er_B_Y.;...t_e_O_W_ri_te_P_u_ls_e __ Command 0.0 I 1.7 and Data 2-

Cntl Cmd Init Sel 

Set Unit Check 

Reset Sense 

Command 
Reject 

FL 

Z4J2 

OK004 

"i' 
CE Status Status Bit 4 Gate Buffer to CCU I nbus IA:I 

t------------I F L t------...------I (To Channel Bus In) X------O-n-p-ut-X-'5-A-'-) ---

Reset Status Z4J2 

OK002 0 
Control Control Cmd II Command Input Cmd Reg X'5C' A To ABI 1.4 

CCU Inbus 
• ____ .... ~to Register X'5A' 

FL 

End CA L3 Int 
-------tZ4K2 

Channel End Status' m 
____ .-,;....;;.....;.....;.;.;.~ A Set CA L3 I nt After CE 

End Status Time 

ON004 

CHANNEL CONTROL COMMANDS 9-311 
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CHANNEL SENSE COMMAND 

The channel Sense commandd:auses the CA to gate the byte 
contained in the CASNSRon;toithe channel bus-in. No 
cycle-steal operations are required nor is any 3705 control 
program intervention required. 

CA DECODES A SENSE COMMAND 

During the initial selection sequence', the channel presents a 
Sense command to the CA. If the command byte is valid, 
the CA responds with an appropriate initial status; see 
INITIAL SELECTION, 9-310. 

Channel Bus-Out ... 

000000000 o 

CA GATES THE SENSE BYTE TO BUS-IN 

The CA gates the contents of CASNSR onto the channel Bus-In. 

0.0 

o 

Channel Adapter Sense Register 
(CASNSR) 

0.7 

7 

Note: See page 9-150 for sense register 

bit definitions. 

000 o 

• I l Service In Lt 

Clock 2 

(Not! Status Available 

Decode CMD 

(Not) Diag Mode + Enabled (OC002) 
------~-------------------------------X 

OJOO3 . 

Channel Command 
Decodes 

Z4K2 OJ003 

~------------------------X 

Test 
1/0 
o 

Write 

o 

Read 

o 

I 

CMDR 

No-Op 

o 

Sense Write 
BP 
o 

Write 
IPL 
o 

X04 Sense CMD Decode 

Z4J2 
OKOO1 

To 
Channel 
Bus-In 

CA GATES FINAL STATUSTO BUS-IN 
The command is ended when the channel accepts the 
status from the CA. 

0.0 

o 

o 

Channel Adapter Status Register 
(CASTR) 

0.7 

7 I Status Init Not Prep Busy 

o o 

X 

l 
To 
Channel 
Bus-In 

o o o Channel End and Device End status returned to channel. 

I Channel End, Device End, Unit Exception final status 
. is returned if 3705 is in the initialized state and the 

Sense Unit Exception Latch is set. 

CHANNE L SENSE 
COMMAND 

000 
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CHANNEL WRITE IPL COMMAND 

• The channel Write IPl command transfers the program 
load module from the CPU to 3705 storage. 

• The CA requests a level 3 interrupt when the channel 
accepts initial status so that the control program can 
initialize the CA registers. 

During the initial selection sequence in which the channel 
issues a Write I Pl command to the CA, the CA command 
decode circuits decode the Write IPl and set the 'WRITE 
IPl' latch in the command register. Because the CA exter· 
nal registers may not be initialized at this time, the CA 
requests a level 3 interrupt to signal the 3705 control 
program that the Write I Pl command has been received. 
Whenever the control program initializes the CA external 
registers and resets the level 3 request, the CA requests 
cycle-steal operations to fetch the control word to be 
used in executing the channel Write IPl command 

CA DECODES A WRITE IPL CMD 

Channel Bus-Out • 
Not Diag Mode + Enabled (OCO02) I 
----------~-------------------------------------------------------------------------------------------------------------X 

I 
ChannelC6mmand 

Decodes 

Clock 2 

(Not) Status Available 

Decode Cmd 

OJ003 

Z4K2 OJO03 

I, 
I----------------X 

I 
Channel Adapter Command 

Test Write Read No-Op Sense 
I/O 

0 0 0 0 0 

0.0 

Register 

Write 
BP 

0 

0.6 

CCU Inbus 

Write 
IPL 

1 

r;J 

____ ..... x .... 

Input X'5C' 

,If' ( ,' .. >\ '" ("~ If"),." 1('"'11:>\ r) 
" ~y " \\,-,- ,~.~~/ '\ / \(j \!lY " 

l'''1 
\( ... )1' 

CA REQUESTS A LEVEL 3 INTERRUPT 

When the CA decodes the Write IPl command, initial 
status is presented to the channel; see I NITIAl SElEC
TION, 9-300. When the channel accepts the all zero 
initial status with the 'Write IPl' latch on in CMDR, 
a 'level 3' interrupt is requested. 

End Status time 

No Status Available L3 I nterrupt Request to CCU 

~g,\.~. Write IPL 

'Write IPL',':~N:~"S~~tus Available 
and 'End Status time' set the 
level 3 interrupt latch. 

3705 CONTROL PROGRAM RESPONDS TO 
THE INTERRUPT 

By executing an Input X'77' instruction, the 3705 contro 
program (ROS program) determines that the type 2 CA 
requested the. level 3 interrupt. With an Input X'5C' 
(9-250) the control program determines which channel 
command was decoded when the interrupt request 
occurred. When the program determines the command was 
a 'channel Write IPl command (bit 1.7 on in register 
X'5C'), the 3705 control program must initialize the CA 
external registers to handle this command. Because the 
command is a Write type command (uses INCWAR), 
the control program must load INCWAR with the address 
of the control word to be used in executing this com
mand. The 3705 control program must also set INCWAR 
valid latCi:h with an Output X'55' instruction, 9-170 

(~' (~i (~~., (~\ (~' "1' ,) 

- . ./ 
')! ~_/ j; " oj 

~('~': () lt~l ("''''' 
\(.J \~ ... -.)j 

CHANNEL WRITE IPL 
COMMAND 

~"'I if" ")., 
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CHANNEL WRITE IPL COMMAND (PART 2) 

CA REQUESTS CW FETCH CYCLE 
STEAL OPERATION 

The 3705 control program services the level 3 interrupt and 
resets the 'level 3 request' latch by executing an output 
X'57' instruction, setting bit 1.3 in the CAMR. When the 
level 3 request latch is reset, the CA executes a CW fetch 
cycle-steal operation to transfer the byte count, CW com
mand, flag and data address to the correct CA registers. 

Read or Write Type CMD 

T2o,T3 Lm. 

I 
I 
I 
L __ 

-l 

Reset 
CSAR 

Fetch 
CWFHW 

Allow CS Reg 

CWAR 
TOCSAR 

; FF 

-~ 

1 CSAR is reset before being 
loaded with the CWaddress. 

R 

Models A-H, only 

CCU Outbus 

f I ( 
4A 

I I Gate CW First Halfword 
X X --------------------------X----------------------------x 

0.0 I 0.2 0,4 

CW CMD REG 
Z4L2, QH002 

Z4L2 
QH005 

CSA R is incremented by 2 

Interlock 

(Not) T3 or TO 

INot) Go Ahead 

QN005 

0.3 
Prevents 
Reset of 
CWAR 
Valid 
latches 
QHOO5 

4B 

0.6 

Increment CSAR 

I 
Control Word Byte Count Register 

ICWCNTR) 

1.5 

1.7 

1.6 1.7 

r=1 
G:EJ 

Incwar Word Line Models J-L. only 

2 The address loaded into INC.\MAR 
by the 3705 contro~ p'og,ra£l1l; is 
gated into CSAR, SQ tllat it G:a1l1!Je: 
gated into SAR \l~a tns: c.elli .Adbus. 
On11w bytes: 0: and 1 are transferred 
to, CSAR. 

CA Bid toCCU 

3 The CA requests a cycle-steal 
cycle from the CCU 6-120 
so that the CW CMD. flag and 
byte count can be transferred to 
the CA registers. 

CCU Outbus 

Gate· ON Fiir,st Halifword 
------------------------~x~-------------------------------x----------~~ 

0.0 0..1 

Control Word Byte Count Register 
Z4L2 (CWCNTR) QHOO2 

1.0 1.7 

1.0 

CW CMD REG 

CWIN 
1 

1.2 1.4 1.7 

I X.41 X~rX.6 I X-1 I 

~ 
Prevents 
Reset of 
CWAR Valid 
Latches 
QH005 

CHANNEL WRITE IPL 
COMMAND (PART 2) 9-340 



CHANNEL WRITE IPL COMMAND (PART 3) 

The CA requests a second CW fetch cycle-steal cycle. 
During this cycle, the second halfword of the CW (storage 
address) at which the data is to be stored is transferred 
into CSAR. However, before CSAR is loadet! with the 
new address, CSAR is incremented by 2 and gated into 
INCWAR. INCWAR is now plus 4 from its original con
tents and contains the address of the next sequential CWo 

Go Channel 

Interlock 

T2 or T3 

Go 
Ahead 

FL 

CS 
Comp1 

FF 

Fetch 
CWFHW 

FL 

I ", f~' l~""\ 
I",': ,,'.1 

~-.jJJ 
\ )v \,,~/ 

CS 
Comp2 

FF 

{"'t, 
l(jY' 

Sample CS Data 

Go Ahead 

CS Comp 1 

tf") 
[ '\ 
''l...,/ 

CS Comp2 

Fetch 
CWSHW 

if} '\..., 
/r-~ 
'«,Y 

CA Bid to CCU 

6·081 

,(-), 
\-\. ..• r' o 

Clock ABO I 
~--------------(-D-o-n/-t-a-lIo-w-----o-ut-b-u-st-O-------------------XI 

disturb ABO register: 

0.0 _ 

0.0 

0.0 

I 

CHANNEL WRITE IPL 
COMMAND .(PART 3) 

CCU Outbus 

1.7 

1.7 

I Bits X.4 - X.7 were loaded during 
the fetch of the first halfword 

x--------------------------------------~ 

X.4 

Models 
J-L 
only 

0.0 

When 'CS Comp 2' turns on, :~iiii:~~::~: .... 
CSAR is gated into CWAR. *~i~li~i.~!~~:~l:~::::::;::::.~., .. 

Fetch CWSHW 

Clock Store into CWAR 

T30r TO 

CSAR 
to 
CWAR 

CSAR 

Reset 
CSAR 
Lt 2 

QG002 

I 1.7 

1.7 

Gate CSAR to CWAR 

Reset CSAR 2 Lt 

Gate Bus-Out Buffer to CSAR 

Load 
CSAR 

QG002 

Fetch 
Complete 

QG002 

'CW fetch complete' begins the 
data transfer between the CA 
and the channel. 

(0' " , )J 

.. :::" 
,dii~;:' 

9-350 
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WRITE IPL COMMAND (PART 4) 

CA AND CHANNEL TRANSFER DATA 

For a multiplex channel when 'CW fetcn;rcomplete' turns on, 
the CA initiates a channel service cycle.bYtraising 'request in 
tag' and trapping select out if the adapter iSiattached to the 
byte multiplex channel. The CA remains attached to the 
channel until two bytes of data are transferred from the 
channel to the data buffer regi~ter. 

Note: On the multiplexer channel, 

(Not) Inhibit Req In Request In to Channel Interface 

each time the CA initiates a chan
nel service cycle, the CA address 
is gated onto the channel Bl;!s-ln 
to identify the device requesting 
channel service. When the CA 
raises 'Op-I n' the 'address-in' 
latch sets to gate the CA address 
onto the channel bus-in. (Not) Addr Out 

Op Out 
A 

(Not) Op In 

Initiate Svc Cycle 
(Not) Prep Busy 

Allow Trap Sel ·Out 

Select Out 

Not Bypass Select Out 

Xfer Byte 2 
~------------------~------------------------------~~5 

1 
CW Fetch Complete 

Ch Write Type CMD 

(Not) Inhibit Store Byte 1 

(Not) Count = 0 

(Not) Stop or Halt I/O Cond 

(Not) Program Abort Req. 

Service In Lt- ClK 4 

• Channel Bus Opt. 

Intf Enable and (Not) __ I 
Diagnostic Wrap Mode 

OR 

Xfer Byte 1 

Xfer 
Byte 1 

2 
Set Transfer Byte 2 

Xfer 
Byte 2 

Z4M2 
OG006 

3 

X 

A 

Hlfwd Xfer 
Camp 

Z4M2 
OG006 

____________ -AL-___________ 7 _0 __ --------~1L_ ____________ 7 

Data 2 

1.7 

X Cycle Steal 

1 

Trap 
SelOut 

FL 

Trap Select Out 

Store Data 
Latch 

Initiates the channel service cycle to 
transfer two bytes of data across 
the channel interface. 

4 
.;0: Initiates the data store cycle

... ,,~ steal operation to store the 

/~'. 
two data bytes in 3705 storage. 

Store Data Latch 

Z4M2 
OG006 Xfer Data 

Xfer Byte 1 Lt 

Clock 3 

Ch Wr Type CMD 

Xfer Byte 2 Lt 
5~--~--~~----------~ 

Buffer Data Word line 
OR ~-------......., 

Buffer Byte 0 Write Pulse 

Buffer Byte 1 Write Pulse 

iii i i 

CHANNEL WRITE IPL 
COMMAND (PART 4) 

i.iii 

9-360 

iii 
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WRITE IPL COMMAND (PART 5) 

CA REQUESTS A CYCLE STEAL OPERATION 

When the 'store data' latch turns on, the CA bids for a 
cycle-steal operation to store the halfword in the data 
buffer. When attached to the byte multiplexer channel, 
the CA disconnects from the channel while the CA cycle 
steals., . " ' 

During the cyde-steal cycle, CSAR is gated into SAR vi~ 
the CCU adbus and addresses 3705 storage where the data 
is to be stored. The data buffer is gated onto th~ CCU 
Inbus and hence to 3705 storage through the CCU's ALU. 

Each cycle steal operation increments CSAR plus 2. 

Models 
J-L 
only 

~ 

Store Data Latch, 

Allow CS Request 

I X.41 X.51 X.61 X.7I o.0 

From 
CCU 

f 

I 

Interlock 

Go Channel 

Gate CS Data on Inbus 

Fetch Data 

Input/Output 5A 

'\I" I{ ''Il, I 

I". \" 

Go 
Ahead 

OG001 

," ["",", 

Y 

X.4 
Go Ahead-Gate CSAR to Adbus 

Select Data Buffer 

Byte 0 

0.0 

. ,1"""'\ tf'''I", 
\4..y :~r''''" \.j 

OG002 

Z4M2 

Data 1 

/(")\ 

,,~ j 

1'''" • 
'''l J! 

CA Bid to CCU 

CSAR 1.71 

I 1.7 

X 

I 

+ Data 2 71 

I 1.7 

X 

I 

In, 1'""\ (n" "I'")' r~l f()1 ,~0\ 
",0' {~.J <'lJ tt,J' \~j~/ "It j/ :.~)/ 

CCU Adbus 
• Address to SAR 

Select Data Buffer 
Byte 1 

CCU Inbus • Data to CCU Stroage 

(1 l'", ,,(', rf]) 
li(p , 1.,,)/ "'l! "~,' 

J 

1("'"", :~"C" 1",..,." 
(4..'); I 

t, .. Y "'-.,)1 

CHANNEL WRITE IPL 
COMMAND (PART 5) 

,("""" ,I''', 
:"l;) 
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WRITE IPL COMMAND (PART 6) 

CA ALTERNATES CHANNEL SERVICE 
& CYCLE STEALS 

The CA and channel continue alternate data transfer and 
data-store cycle-steal operations until the byte count decre
ments to zero, a channel stop or Halt 110 (Interface dis
connect) is signalled from the channel, or the control pro
gram sets 'program abort' with Output X'57' (byte 1.1 = 1). 

Store Data Latch 

Cycle Steal Comp. 1 

Count =0 

Stop or Halt I/O cond 
!rogram Abort Req 

Xfer 
Byte 1 

Xfer Byte 1 

FL (See WRITE IPL 
Part 3) 

Z4M2 
OG006 

Begins channel data transfer 

WRITE IPL ENDING 

The normal ending for the channel Write IPL command is a 
channel-initiated stop sequence. The channel initiates a stop 
sequence by raising 'command-out' in response to 'service-in' 
from the CA. A 'not-stop' or 'halt 110 condition', a 'not count 
equal zero' or 'not program abort req' is required to request 
a channel data transfer. When a stop condition exists, Channel 

Command Out 

Service .In 

Op-in & Not Start I/O 

End Status Time 

Halt 
I/O 

FL 

A 
CA Active 

Prep 
Stop HIO 

FL 

Z4N2 
QF005 

Hlfwd Xfer Comp 

End Svc time 

Store Data 
Latch 

Z4M2 
QG006 

Store Data latch 

(See WRITE IPL Part 4) 

Begins Cycle Steal operation. 

End (CE) is generated automatically by CA hardware. The 
CA requests a level 3 interrupt to signal the 3705 control pro
gram (ROS program) that the stop sequence has been detected. 
The stop sequence causes bit 1.2 to be set in the CACR so that 
the control program can determine the exact cause of the inter
ruptby issuing an Input X'55' instruction. 

Z4N2 
OF004 

Level 3 
Interrupt 

FL 

OJ 00 1 

Request level 3 
toCCU 

CA PRESENTS ENDING STATUS 

The CA hardware generates Channel End (CE) status to 
present to the channel. Device End (DE) is loaded into 
the CASTR by the level 3 interrupt program that was 
just loaded intcythe 3705 by the Write IPL command. 

If a Halt 110 is issued by the channel to the CA during 
a Write IPL command, the channel must reissue the Write 
IPL command. 

ABO Byte 0 Bit 5 

Output Status 

Count = 0 

(Not) CWAR Valid 

(Not) Zero Count Override 

(Not) Prep Busy 

Status In-latch 

A 

OJOO6 

A 

Z4J2 
OKOOl 

DE 
Status 

FL 

Z4J2 
OKOO2 

Gate Status 

CE 
Status 

FL 

Z4J2 
OK002 

Status Bit 5 

To Channel 

Status Bit 4 

CHANNEL WRITE IPL 
COMMAND (PART 6) 9-380 
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CHANNEL WRITE AND WRITE BREAK CMD'S 

~ Channel Write Break commands differ from channel 
Write commands only in that they set bit 1.1 (I/O 
Write Break Command Remember) in the CACR. 

• Decoding a Write or Write Break command does not 
cause a level 3 interrupt to be requested. The 3705 
control program must have previously initialized the 
CA external registers to handle these commands. 

• Channel Write and Write Break commands transfer data 
from the host CPU to the 3705. 

• If INCWAR Valid is not set'when the CAdecodes one 
of these commands, Unit Exception initial status is 
returned to the CPU. 

When the CA decodes either of these commands, a con
trol word fetch cycle-steal operation is requested so that 
the control word to be used can be loaded into the 
appropriate registers. 

CA DECODES THE COMMAND" 

Ii! 

Y 

• Channel Bus-Out 

Not Dis. Mode + Ensbled.IQCOO211 

l 

(Not) Status 
Available 

Decode Cmd 

Clock 2 

I ( I,~\ 

----~----------~--~----------------x 

Channel Command 
Decodes 

Z4K2 QJ003 

~i------X 
I 

{'-\ 
"', ,\ r'" " , 

'\ ~; 
~, 

Channel Adapter Command Register 
CMDR QJOO3 

Test Write Read No-Op Sense Write Write 
I/O BP IPl 
0 X 0 0 0 X 0 

Note: The CMDR Write BP latch is gated to the CCU Inbus 
during an 'nput X'55' instruction to signa' the status 
of the Write Break Remember Condition: 

,(C'"), {,0, (("):'1 1'("" (i~~1 ("" n, 
I ". 

,. 
,)1 ~y '\~,~ .' ilL » """'~ , 

'0 "_f 
·r· I~n\ to' i{"",,~,, '~-j 

CA REQUESTS A CW FETCH CYCLE·STEAL 
OPERATION 

(Not) Busy Status It r ---- -- I 
(Not) X05 Write 'Pl CND 

CWAR Valid A 

Set CA Active 

Read or Write Type 

Cmd 

Set CW Fetch latch 

CHANNEL WRITE AND WRITE 
BREAK COMMAND 

T2 or T3 
r--\----'-, 

!:n, l'"-" 
It~ ,,' 't,y' 

Set Fetch CW Lt I 

t .... ,·" I"t'~" • ,J ' 'I~'j 
!J '(y 

I 
I 
I 
I 
L 

(;,0\ 
\jl~ 

Fetch 
CW 

Fl 

~\ 
't l' 

Reset 
CSAR 

FF 

AllowCS Req 

Z4M2 QG001 

0\ ' _J') 
; ,I :0'1 ,'. :C·: 

'J 

Fetch 
CWFHW 

Fl 

tl ' , 

CWAR 
to CSAR 

FF 

I:n :, ~" 
"'~ 

Reset CSAR 

Gate CWAR to CSAR 

CA 1 Bid to CCU 

(6-061 ) 

(~" (''''', 
t" " ! 
\llj \{_""~c.J 
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CHANNEL WRITE AND WRITE BREAK COMMAND (PART 2) 

CW FETCH CYCLE STEAL 

A CW fetch cycle-steal operation is two cycles long. The 
first cycle fetches theCW command, the flag, the byte 
count, and bits X.6 and X.7 in CSAR. Thesecond cycle 
fetches the bytes 0 and 1 ofthe beginning address to be 
used for data storage. When the cycle-steal operation 
ends, transfer data begins. 

Models A-H, only 

Gate CW First Halfword 

CCU Outbus 

o 

---------X----+----------- X -------------X 

0.0 I 0.2 0.4 I 1.5 1.6 I 

o 

1.7 

Z4L20H005 

CW CMD Register 

CW 
In 

0.4 

Control Word Byte Count Register 
(CWCNTR) 

1.5 ~ X6 X7 

0.3 

Prevents reset 
of CWAR Valid 
Latches (OH 005) 

Models J-L, only 

5 
CCU Outbus 

I Gate CW First Halfword 
X 

0.0 I 0.7 

Control Word Byte Count Register 
Z4L2 (CWCNTR) QH002 

1.0 1.7 

1.0 

CW CMD REG 

CWIN 
1 

)' , I 
X 

1.2 1.4 I 1.7 

CSAR 

X.4.1 x.51 x.61 X.7 

---1.::L 
Prevents reset 
of CWAR Valid 
Latches (QH005) 

o 
----------------~------

o o o o o o o 

CHANNEL TRANSFERS DAtA TO CA 

The CA request for channel service for Write and Write 
Break commands is exactly the same as for a Write IPL 
command. 

See 9-330 for the description of the CA request for 
service and subsequent cycle steal operation request. 

Alternate channel data transfers and data store cycle-steal 
cycles continue the same as they did for the channel Write 
IPL command. 

CA REQUESTS DATA STORE CYCLE STEAL 

The CA cycle-steal requests for Write and Write Break· com
mands occur exactly the same as for the Write IPL com
mand. 

o 

See 9-360 for a description of the CA cycle-steal request. 
The CA and channel alternate cycle-steal cycles and chan

nel transfers until the command is ended. 
See 9-430 for a description of single byte data transfers. 

o o 

Fetch CW SHW 

Go Ahead and 
Sample CS Data 

•-:~l----------~CI:O:Ck~A:B:O~---- ; I 
FL ------X 

o o o o o o 

CCU Outbus-

1.7 24M2 0.0 I QG005 ________________________________ ~_L_ ______________________________ _ 

0.0 

Adapter Busout Register 
(ABO) 

Load 0.0 I 
.-CS:;A_Rl-_________ ~G~a:te~O~ut~b:U:S~B:uf~fe:r~t~o~C:S:A:R~ __________ X 

IFF I Models I J-L only 
~ 

Z4M2 XA X.7 0.0 
OG002 

Bits X.4-X.7 
were loaded 
when the first 
halfword was X.4 
fetched 

Cycle Steal Address Register 
(CSAR) 

1.7 

1.7 

0.7 

1.7 

CHANNEL WRITE AND WRITE 
BREAK COMMAND (PART 2) 

o o o 

9-410 
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CHANNEL WRITE AND WRITE BREAK COMMAND (PART 3) 

WRITE COMMAND ENDING 

Write and Write Break commands can end by: 

• A channel Stop sequence or a channel Halt I/O. 

• CW byte count decremented to zero and CW 
chaining not indicated. 

Op-In 

(Not) Select-Out 

Address Out 

Command-out 

Service-in 

Op-In & Not Start I/O 

Halt 
1/0 

FL 

Z4N2 
QF005 

A 

End Svc Time 

SIO or CA Active 

CA PRESENTS ENDING STATUS TO CHANNEL 

Channel End (CE) is generated by the CA hardware while 
the 3705 control program determines whether or not to 
present DE. 

See INPUT X'54' INSTRUCTION, 9-170 for the·def
initions of status bits that can be transferred to the chan
nel. 

Start I/O Lt 

Status Available 

CQmmandOut 

.Service Out 

() 

Proceed 

o o 

Status 
In 
FL 

o o 

When either of the conditions to end a Write or Write 
Break command occur, Channel End status is generated 
by CA hardware and a level 3 interrupt is requested, so 
that the 3705 control program can take whatever action 
may be appropriate for the channel command. The 3705 
control program must also set Device End (DE) status to 
be presented to the channel. 

Count Eq Zero 

Z4N2 
QF004 

(Not) Zero Count Override Int 

End SvcTime 
A 

Status presentation is subject to stacking by the channel. 
Stacked status is retained in CASTR until accepted by the 
channel. The CA attempts to present status whenever 
the channel drops 'suppress out'. 

0.0 

o 
Gate Status 

Channel Adapter Status Register 
(CASTR) 

I 
~----------------X 

o o 0 ,· , , 

I 
Channel 
Bus-In 

o o 

0.7 

7 

o 

Level 3 
Interrupt 

Request Level 3to CCU 

FL 6-082 

Z4K2 
QJ001 

o o o o o o o 

CHANNEL WRITE AND WRITE 
BREAK COMMAND (PART 3) 

o () 

9-420 

o 
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CHANNEL WRITE OPERATION WITH ODD BYTE BOUNDARY 

ODD BOUNDARY STARTING DATA ADDRESS 

The CSAR (Cycle Steal Address Register) is initially loaded 
with the CW (Control Word) address at the beginning of a 
CW fetch operation and then is loaded with the starting 
data address when the CW fetch is complete. 

During the first data transfer to storage in a write oper
ation, if the storage address specified by the Write Com
mand starts on an odd boundary, CSAR bit 1.7 will be on. 
This turns on the line 'inh store byte l' which (1) prevents 
gating the data from the 'channel bus out' to data buffer 1, 
and (2), forces 'xfer byte 2' to gate the data into data 
buffer 2. After the data buffers are transferred to the CCU 
In Bus by cycle steals, 'store byte 2' gates the odd byte onto 
the M bus. CCU hardware gates the byte into SDR and then 
into storage. This concept is shown in the diagram. 

Subsequent cycle steal operations write data into CCU . 
storage on even boundaries two bytes at a time, because 
'load CSAR' is only active during the first data transfer. 

LAST DATA BYTE LOCATED AT EVEN BYTE 
BOUNDARY 

If the byte count reaches zero or a channel stop occurs 
at a byte boundary, 'inh store byte 2' comes on, and the 
odd byte is not gated to the M bus. A storage write oper
ation stores the new even byte data as the odd byte from 
storage is rewritten. 

CSAR 

0000 0000 0001 0000 0001 

X.4 X.7 0.0 1.6 1.7 

~ 
X.4, X.5 
Models 
J-L, 
only 

CCU Adbus 

0 
'" ,I ".".I",,,",.~ •• .l,," ... .1~....,I. .~ .... ~---------

0 0 0 0 0 0 0 0 0 0 0 0 0 • • 

Inh Store Byte 1 

Store Data 

Note: This concept illustrates an odd byte being 
transferred during the first data transfer 
cycle only. 

Channel Bus Out (from CPU) 

t---Xf_er Byte_l _I I 
Xfer Byte 2 

.---------------------------------~-----, X 

.------L 
Data 1 I Data 21 

,---- ---- ------' - --~ CCU 

CCU In Bus 

I I CCU H.nlwa,. I 
I 

I 
I Z Bus 

IT 
1-----------+-----X ~--__.t_-------___ In CCU, called 'Gate Z Bus 

Byte to M Bus'. 

St Byte 2 

I nh Store Byte 2 I----------+----~._----X 

Storage Address X '01 00' 

M Bus ------._ ...... -

CCU Storage 

L __ 
--- --- ------ -- ~CCU 

CHANNEL WRITE OPERATION 
WITH ODD BYTE BOUNDARY 

0 0 

9-430 
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CHANNEL READ COMMAND 

• A channel Read command transfers data from 3705 stor
age to the CPU. 

• The 3705 control program must initi:..lize the CA 
registers so that it can execute the channel command. 

When the CA decodes a channel Read command, it does not 
request a level 3 interrupt to initialize the control register 

CA DECODES A READ COMMAND 

Channel Bus-Out 

Not Diag Mode + Enabled (OC002) 

and OUTCWAR. If OUTCWAR Valid (CACR bit 0.3) is not 
set when the Read command is decoded, Unit Exception 
initial status is returned to the channel. 

Out and Out-Stop control words are used with this chan
nel command to control cycle-steal operations. See CYCLE 
STEAL CONTROL WORDS, 9-170, for an explanation 
of the formats for these control words. 

" 

I 
--------------~---------------------------x 

(Not) Status 
Available 

Decode Cmd 

Clock 2 

Channel Command 
Decodes 

Z4K2 OJ003 

~~----'---X 
I 

Channel Adapter Command Register 
CMDR 

0.0 0.1 0.2 0.3 0.4 0.6 
Test Write Read· No-Op Sense Write 
I/O -, BP 

0 0 1 0 0 0 

1.7 
Write 
IPL 

0 

o o o o o o o 

CA REQUESTS A CW FETCH CYCLE STEAL' 
OPERATION 
(Not) Busy Status Lt ---, 

I (Not) X05 Write IPL CMD 

CWAR Valid 

o 

Set CA Active Set CW Fetch latch 

Read or Write 
Type Cmd 

o o o 

r-- ---- ---- ---- ------ ------ ----
T2 or T3 

Set Fetch CW J 
I 
I 
I 
I 
L 

Fetch 
CW 

FL 

Reset 
CSAR 

FF 

Allow CS Req 

Z4M20GOOl 

Fetch 
CWFHW 

FL 

CWAR 

to CSAR 

FF 

o o o o o o 

Reset CSAR 

Gate CWAR to CSAR 

CA 1 Bid to CCU 

(6-061 ) 

CHANNEL READ COMMAND 9-.440 
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CHANNEL READ COMMAND (PART 2) 

CW FETCH CYCLE STEAL OPERATION 

A CWfetch cycle-steal operation is two cycles long. The 
first cycle fetches the CW command, flag and byte count. 
The second cycle fetches the beginning address of the data 
storage. When the cycle-steal operation ends, both the CA 
and the channel transfer data. 

Models A-H, only 

CCU Outbus 

Gate CW First Halfword I ( I • II 
----------X------+----------- X -------------X 

0.0 I 0.2 0.4 I 1.5 1.7 I 1.7 

Z4L20H005 

CW CMD Register 

j CCU Outbus 

Gate CW First Halfword 

0.0 

0.4 

0.3 
Prevents reset 
of CWAR Valid 
Latches (OH005) 

I 
X 

I 

Control Word Byte Count Register 
ICWCNTR) 

Models J-L, only 

? 
X 

0.7 1.0 1.2 1.4 

Control Word Byte Count Register 

I 
X 

I 

(CWCNTR) OH002 CW CMD REG CSAR 

rf"~-~, 

\" 

1.0 0 X.4 

If I' "1)1- l~" (""'-"., , 

" ;/ .~ '''l_.Y 

rf). {CC,,",: 

'.j ~jI 

~ 
Prevents reset 
of CWAR Valid 
Latches (OH005) 

0 1 
.... )1 

(1) 
./J,; f~ ,1 

, .5 

1.7 

X.7 

H 
ffi 

• 

0 0 ~, ,0 ~.")., () I., 1 
"l.)! '~ ~/ 

CA REQUESTS A DATA FETCH CYCLE STEAL 
OPERATION 

The CA must have two bytes of data loaded into the data 
buffer (data 0 and data 1) to transfer to the channel during 
the channel service operation. These two bytes are fetched 
from storage by a data fetch cycle-steal operation. 

Fetch 
Data Lt 

X02 Read CMD Decode 

(Not) Count = 0 ' 

Halfword Xfer Comp 

CW Fetch Comp 

(Not) TIC Cmd Decode 

This circuit requests a cycle steal 
to fetch the data at the end of the 
CW fetch. 

FL 

OG006 

Allow CS Req. 

A 

CS 
Req 

FL 

OG002 

CHANNEL READ COMMAND 
(PART 2) 

CA 1 Bid to CCU 

(6-061 ) 

CCU Outbus 

Fetch CW SHW 

Go Ahead and 
Sample CS Data 

Clock ABO ; I 
A --.-F~L--~--------~~=:~------------X 

Z4M2 
OG005 

0.0 

0.0 

I 
Adapter Busout Register 

IABO) 

• 
1.7 

1.7 

1.7 

Z4M2 _X_.4 ____________ X_.7 _0_.0 ____________________ ~ ______ ~-----------------0-.7 
OG002 

Bits X.4-X.7 
were loaded 

Cycle Steal Address Register 
ICSAR) 

when the first t--...---...---...----.,..---r--.,---,----r---,-----:--,----,---.--,---,----,----,r----,r--r--r-----t 
halfword was 
fetched 

('} (~~ 
r, :1 

.Y 0 0 " () 0 0 

1.7 

0 0 10 () 0 0 , , 0 ' " - y~/ 

9-450 
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CHANNEL READ COMMAND (PART 3) 

CA REQUESTS CHANNEL SERVICE 

When 'CS Camp l' turns on, the CA begins the channel 
service cycle to transfer the two bytes to the CPU. 

Go 

Interlock 
Ahead 

Go Channel A FF 

QGOOl 

r N.;;)'j;;j;ib;, S;;;;:;Syte-_ 1-

Fetch Data Latch 

CS 
Comp 1 

QGOO1 

Xfer 
Byte 1 

FL 

T3 or TO 

--------------------------~A 

(Not) Count = 0 

(Not) Stop or HIO Cond 

(Not) Program Abort Req 

L- __ 

Command Out 

Opln 

OR Set Transfer Byte 2 

Service In Lt.CLK 4 

A 

A (FL 
Service Out 

CA Trap Select Out 

(Not) Op In 

r---~ OR ~----~ 

0 

CS 
Comp2 

FF 

QGOOl 

Xfer 
Byte 2 

FL 

.~'-""-'--'-"'-'--'->.~ ........... -~--~~£.~.~.~--~-."--... '" .. . "----~-.--.~-- ~" ... --..... ....... _----- ---- . 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

QGOOl 

Halfword 
Xfr Comp 

A FL 

ReadCMD 

Z4M2 QG006 

50 Nsec Clock 

A 

Xfer Byte 2 

Xfer Byte 1 

I 
__ J 

Clock 1 
Time 

Clock 1 

Clock 2 
Time 

Xfer Data 
OR r---------~--; 

A 

QN006 

Initiate SVC cycle 
(Not) Prep Byte 

OP In 

Enabled and Not Diag Mode 

(Not) Address In Lt 

Clock 2 

Clock 3 
Time 

S FF 
""--____ .T 

R 
QFOOl 

A 

Clock 3 

Clock 4 
Time 

,..--t---_ S FF 

*50 Nsec = 3705-1 
62.5 Nsec = 3705-11 with 1 microsecond cycle time 
56.25 Nsec = 3705-11 with 900 ns cycle time 

from CCU Outbus 

I 
Adapter Bus Out 

Register 

I 
Buffer Data Word Li ne 

• 
Data 1 Data 2 

Gate Data 0 I 
Byte 1 to Channel 1--------- X 

Gate Data Byte 2 
to Channel 

Clock 4 

Clock* 

OPIN 

SVIN 

SVOUT 

Clock 1 

Clock 2 

Clock 3 

Clock 4 

Reset OP IN 

Reset Tags 

Reset 
Op In 

S FF 

7 0 

To Channel 
Bus In 

Reset OP In 

I 7 

X------. 

Reset 
Tags Reset Status In and 

Service In 
.... ...--,I----.S FF 1-------

~-~.T 

R 

QFOOl 

CHANNEL READ COMMAND 
(PART 3) 

0 0 
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CHANNEL READ OPERATION WITH ODD BYTE BOUNDARY 

ODD BOUNDARY STARTING DATA ADDRESS 

The CSAR (Cycle Steal Address Register) is initially 
loaded with the CW (Control Word) address at the 
beginning of a CW fetch operation and then is loaded 
with the starting data address when the CW fetch is 
complete. 

If the data address in the CSAR specifies an odd 
boundary in CCU storage, the CCU will access the half
word (SAR bit 1.7 is not used for addressing storage), 
but the CA prevents the even byte from being gated to 
the CPU channel. 

The bit that specified the odd byte.in storage is used 
only to activate the line 'inh store byte 1'. When the 
data is in the CA data buffers, the line 'inh store byte 1', 
(1) prevents the data in data 1 buffer from being gated 
onto the 'channel bus in' and (2) causes the line 'set 
xfer byte 2' to gate the odd byte in data buffer 2 onto 
the 'channel bus in' to the CPU. This concept is shown 
in the diagram. 

The data address in the CSAR is increased by 2 on 
subsequent data transfer cycles. The CA continues to 
gate both data buffers to the 'channel bus in' because 
'inh store byte l' can only come up on the first data 
transfer cycle. 

LAST. DATA BYTE LOCATED AT EVEN BYTE 
BOUNDARY 

If the byte count field in the CA byte count register 
reaches zero or a channel stop occurs at an even byte, 
the odd byte in the data 2 buffer will not be gated to 
the 'channel bus in' and the data transfer operation 
ends. 

00 o 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

C 0 

S 1 

A 0 R 0 
0 
0 
0 
0 
0 
1 

o 

XA 

X.7 
0.0 

o o o 

X.4,X.5 
Models J-L, 
only 

o o o o 00 o o o o o o 

--... ~~ CCu 

Storage Address x'0100'11h:. I ·:m:::. CCU Storage 

r-_______________________ C_C_U_A_d_b_U_S ____________________________ ~I---·-·::-·!l_ill_i;_::t_:'~EVEN ODD 

I BYTE BYTE 

1 6 
Inh St Byte 1 

I ABO Qyte 1. Bit 7 

I 1.7 
A 

Load CSAR 

(first CS cycle) 

~ 
Xfer Byte 1 

OR 

- N 

-

Xfer Byte 2 

OR 

. (NOT) Stop HIO or CNT Zero 

Channel Bus In (to CPU) 

i Ii 

A 

" Ii iii 

I 

I 
I CCU Hardware 

I I CA Hardware 

L_ 
----- ----- -----II~~ CCU 

I 0 ... , I Data 2 

T 
x 

-----x 

Ii Ii 

CHANNEL READ OPERATION 
WITH ODD BYTE BOUNDARY 

o o 

9-461 
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CHANNEL READ COMMAND (PART 4) 

ALTERNATE FETCH AND TRANSFER 

Data fetch cycle-steal operations and channel data transfers 
alternate until the channel command is ended either by the 
control word byte count decrementing to zero with no con
trol word chaining indicated, a channel stop, or Halt I/O 
sequence. 

Each halfword fetched from 3705 storage causes the data' 
address in CSAR to be incremented by two. 

Each byte transferred across the channel interface decre
ments the byte count by one. 

READ CMND ENDING 

The channel Read command can be ended by either the con
trol word byte count decrementing to zero with no control 
word chaining indicated, a Channel stop, or Halt I/O 
sequence. Ending status is presented to the channel in two 
parts. Channel End is generated by CA hardware. Device 
End plus any other unusual ending conditions (Status Mod
ifier, Unit Exception) is generated by the 3705 control pro
gram during the L3 interrupt caused by the CA hardware 
having generated Channel End. 

If chaining is indicated and the byte decrements to zero, 
the CA fetches the next sequential CWo 

If control word chaining is not indicated, the CA hard
ware generates CE status and requests a level 3 interrupt so 
that the 3705 control program can indicate any other status 
that should be presented to the channel along with Device 
End. 

If a channel stop sequence ends the command, the CA 
hardware generates CE status and requests a level 3 inter
rupt so that the 3705 control program can indicate what 
other status to present with Device End. 

,r'),. 
",\ Y o 

-----~ -----------

Increment 

Interlock CSAR Increment CSAR 

:30~;:~ Ah1tJ 
Z4F2 
QN005 

Service-Out and 
Service-In 
-=-....:......:..~ __ ~nA Decrement Count 
£lock3 L:J 

Z4L2 
OH003 

Set I te t' R n rven Ion eq 

(Not) CE Rememb It 

Set Equipment Ck 

Xll NO-Op Decode 

Decode Cmd Clk 

CW Out Stop 

L 

(Not) Zero Count override 

Count Equal Zero 

End Svc Time 

CWAR Valid 1 A 

X04 Sense Cmd 

End Svc Time 

HIO Pulse 

Gate Status to Inbus 

End Svc Time 

Program Abort Req 

o o (} 

A 

t--

A 

I----

A 

I----

A 

----

r---

A 

r--

A 

r--

A 

OR 

~"~ I{J! 

(Not) CE Rememb Lt 

lA 
L-

() 

CE 
Status 

FL 

I---

Z4J2 
QKOO2 

("'" 
!'lY o o o o 1'('''''' 

1\)) o 

CHANNE L READ COMMAND 
(PART 4) 
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TEST I/O COMMAND 

The channel adapter presents the following initial status 
indications to the channel for this command: 

0 

• All zeros indicates that the CA is command free and con
tains no pending or stacked status. 

• Busy status is presented if the CA has accepted a previous 
channel command and has not yet presented DE, or the 
CA has its L 1 or L3 interrupt request latch set. 

0 0 0 0 0 0 0 

- CE, DE (together or separately) status is presented without 
Busy if the status is pending or stacked for a previous chan
nel command . 

I
- Device End (DE) and Unit Check (UC) are presented if the 

3705 enters the not initialized state while waiting for a 
channel Write I PL command. 

- When the channel accepts the initial status from the CA, 
the command is ended, and no further action is taken by 
the CA. 

Note: The Test I/O command is set into the command reg
ister (CMDR) without resetting the previous command. 

..... ,"","j ',i"., ', .... "J .... ,,~ .......... " 

0 0 0 0 0 0 0 

NO/OP 

The channel adapter presents CE, DE as initial status for 
this command and takes no further action. No control 
program intervention is necessary. 

0 0 
"' .•.. ~ ....... ----

0 0 0 0 0 0 0 0 

TEST I/O COMMAND AND NOIOP 9-490 
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CAERROR INTERRUPTS 

Whenever the channel adapter detects a hardware error or a 
program check, an appropriate bit is turned on in the chan
nel adapter check register (CACHKR), and a level 1 interrupt 
is requested. The control program may examine the error 
causing the interrupt by executing an Input X'56' instruc
tion. 

The address in CWAR associated with the current 
channel command is greater than 64K. 

The control word fetched is not correct for the 
current channel command. An Out or Out Stop 
control word was fetched for a Write, Write IPL, 
or Write Break command, or an In control word 
was fetched for a Read command. If either con
trol word is fetched with a byte count of zero, 
this bit is turned on. 
The CCU signals an address or SAR pa'rity error 
to the channel adapter during cycle-steal operations 
to turn this bit on. One of the followiOg is indicated: 

• Cycle-steal address is beyond storage capacity. 

• The address is out of parity. 

• The address is in a protected area of storage. 

Either the INCWAR, OUTCWAR, data 1, or data 2 local 
store register contains incorrect parity during a transfer 
to the CCU or to the channel. 

Incorrect paritY in the .data on the CCU Outbus during 
either an Output instruction to the CA or a cycle-steal 
operation fetching data or control words causes this bit 
to turn on. 

Incorrect parity on the CCU Inbus during a data store 
cycle-steal operation causes this bit to turn on. 

This bit is set when incorrect parity is detected on the 
channel Bus-Out. 

This bit is set when incorrect parity is detected in the 
byte presented to the channel Bus-In. The most probable 
cause of this failure is a failing channel driver card in 
socket 02. 

This bit is set when incorrect parity is detected in the 
byte presented to the channel bus-in. The most probable 
cause of this error is a failing channel driver card in socket 
S2. 

,,-)., l~"\, l'~'~, £-~ if'"'tj t1("), 
, , 

~)v\ 
" -" \(~./' 

,y '\..f' "V 
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""~/ 

Invalid CMR Address 

Invalid Control Word Format 

Address Error 

. CWAR/Data Buffer Check 

CCU Outbus Check 

Interface A Chan. 
Bus-In Ck. 

'nterface B Chan. 
Bus-In Ck. 

C 0.0 
A 

C 
H 
E 
C 
K 

R 
E 
G 
I 
S 
T 
E 
R 

Z4F2 
ON001 
ON002 

Gate Check Reg to CCU (OB007) 

((~ l1r\ ~. rr} 0 0 
'\1\' ) ."\.)/ \:.-._~ ~.)! \'\._.-.j~;' (} 

Error Detected L1 Interrupt Req to CCU 

(~ 
\\.~y 

FL 

Z4K2 
OJOOl 

The CACHKR is reset with an Output X'57', setting 
bit 1.2 on in the CA mode register (CAMR). Bit 1.2 
resets the type 2 CA level 1 request. However, 
CACHKR bit 0.6 is reset when the adapter accepts 
a channel I/O command other than Sense, Test I/O, 
or No-Op. 

,('~ ()\ {} 0 0 (~ I~_y _,IV' ,3 0 \ " 

CA ERROR INTERRUPTS 9-500 
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TYPE 2 CA TIMING 

INITIAL SELECTION 

I. 

2. 

3. 

4. 

5. 

6. 

7. 

B. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

lB. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

+ Operatianal Out 

+ Address Out 

+ Hold Out /Select Out 

+ Valid Address 

- Trap Select Out 

- Start I/O 

- Clock I 

- Clock 2 

- Clock 3 

- Clock4 

- Reset Op-In + Reset Addr-In 

+ Reset Status-In + Service In 

- Oper-In Ctrl 

Op-In 

- Address In Lt 

Tag Delay FF 1 

Tag Delay FF 2 

- Tag Delay Gate 

Address In to Chnl 

+ Command Out 

- Proceed 

- Status In Lt 

Status In to Chnl 

+ Service Out 

QCOO 7 

QC002 

QFOO I 

QFOO I 

QFOO I 

QFOO I 

QFOO I 

QF002 

QFOQ2 

. QFOO 3 

QBOO6 

QBOO 6 

QBOO6 

QSOO 4 

QFOO 3 

QFOO 3 

QBOO5 

- Decode Command QF004/QJOO 3 

- Check Bus-In Parity QBOO6 

+ Channel Bus-Out QA03 0 

+ Channel Bus-In QA03 0 

_14 

27_"2 

I 4 

5 

529_ 2029_ 2429_ - • • - -- • - -• -5 

7,13 

213 11 

1529 __ 2229 __ 

16_ 16_ 

T7 i5 17 

15 IB 15 

19,28 19 

10 15 20 

6 2b 21 

lB,22 

23 

6,15,20 B 27 

16,17_ 1617_ 

~. Cmnd 
2 2 20 20 

15 
Addr 

15 23 
Status 

10;22 

• ---
22 

12 

22 

23 

23 

29. - Clock * QJOO4 

QNOO 

......... H. I •••••••• " •• •••• •••• •••• 
30. + Burst Mode Lt 6 

31. - CWAR Valid QHOO 5 

32. - CA Active QNOO 4 

Note: Alphabet characters in parenthesis indicate a CCU time 
necessary to cause the associated line to become active 

.. 
3,25,6 

25 

6,9,22 

B 

•••••••••••• •••• •••••••• 

o o 

•••••••••••• 

00 o o 000 o 000 

*50 Nsec = 3705-1 

•••••••••••• •••••••••••• 62.25 Nsec 3705-11 with 

1 microsecond cycle time 

56.25 Nsec 3705-11 with 

900 ns cycle time 

INITIAL SELECTION TIMING 
CHART 9-510 
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CONTROL WORD FETCH 

15,31,32 
33. Fetch CW _34 

34. T Reset CSAR ljCount QGOO 1 ~ 
35. - CWAR to CSAR QGOO 1 34_ 

36. + Gate CWAR to CSAR Dlyd QGOO 1 35_ 

37. T Word line (Select) QG003 25,35_ 

38. + Fetch CW FHW QGOO 1 35 

39. 
(".(A) 

(B, T1) Interlock 

40. - Allow CS Request" 

41. - CS Req T Bid Channel I 

42. Go Channel l/Gote 
CSAR to Adbus 

43. T Allow.lnst 

44. - Go Ahead 

45. - Gote Adbus to Y Bus 

46. T Go CS/CS AB 

47. - CS I Time 

48. + Increment CSAR 

49. - CS CD 

50. + A DirectlOutbus to CA 

CQ002 

QNOO 3 

QG002/CPOO I 

CPOOI/QM004 

CPOOI 

QGOO 1 

CS004 

CC008 

CC004 

QNOO 5 

CU003 

CAOO 1 

51. - Sample CS Data On Outbus 2 CQOO 

QGOO 52. - Sample CW First Half 1 

53. - CS I Complete QGOO 1 

54. - C52 Complete QGOO 1 

55. - Clock Stole into CWAR QGOO 1 

56. - Fetch CW SHW QGOO 1 

57. C5AR to CWAR QG002 

58. T Reset C5AR 2 Lt 2 QGOO 

59. T Load CSARI Gote ABO to CSAR QGOO 2 

60. CW Fetch Complete 

61. -t-ClockABOBuffer 

62. + Buffer Byte 01 I Write Pulse 

2 

3 

QGOO 

QG005 

QGOO 

38,40 

43 

* The frequency with which this line is active depends upon the cycle 
steal request rate plugged (QN003). This chart assumes the fastest 
po;sible late 376 kilobytes. 

Note: Alphabet characters in parenthesis indicate a CCU time 
necessary to cause the associated line to become active 

l~~l f),. ,(~'~~ l'~'li 
\tj 

'I ) 

\~, J!I ''l ,CI 'J\.j o 

(A) 

44 

42 

46. -
46 

_39 

46 

(8, TI) (A) 

(C, T2) 

-
42 

43 

49_ 

38,44,51. 

39,44 

39,53 

54 

38
1
,54 

o 

56 

(B, TI) 

-
46 

/"~, 
\*--jj 

(A) (B, T1) (A) 

44 

38,40 

42 

43 

46 

_39 

46 

-
39,44 

39,53 

o o 

-,(8, TI) (A) (B, Tl) (A) 

+X. 

,42 

-
43 

-
46 

49. 

39,44 

39,53 
I. 

54,58_58 

-
54,38 

I . 
55,56_58 

57_57 

-
58_58 

59_59 

51,56 60 

51. • 
2 

o 0".," " o 

(B, T1) (A) 

39,44 

39,53 

• 

o 0,'1 

Y 

(B, Tl) 

• 

o 

CW FETCH TIMING CHART 
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WRITE COMMAND DATA TRANSFER 

7. - Clock I QFOOI 29. ~8 • 2~;,68 _ 29,68 _ 29,68 _ 

8. - Cloco( 2 QFOOI - - - -9. - Clock 3 QFOOI _ Decrement Count· _ Decrement Count - -10. - Clock 4 QfOOl - End 5vc 
_ End Svc - • 

11. - Reset Op-In + Reset Addr-In QfOOI - - - • 
12. + Reset Status and Service In QFOOI • - - -16. Tag De lay FF I Q8006 

29,66 __ 29,66 _ • 29"i6 __ 2'r, --
17. Tag Delay FF 2 QBOO6 i"6_ 

JA __ 16_ 16_ 

18. - Tag Delay Gate Q8006 i7 - .- n 17 17 

26. - Check 8u.-ln Parity Q8006 17_ 17. 17_ 17. 

'" I 29. Clock QJOO4 ••••••• ••••• •••••••• •••• •••••••••••• • ••••••••••• •••••••••••• , ............ •••••••••• ••••••••••• -, .. ' -, *50 Nsec '" 3705-1 
37. t Word line (Select) QGOO~ 173 

'(A) 
(8, T1) (A) (8, Tl) (A) (8, Tl) (A) (8, Tl) (A) (B, Tl) (A) (B, TI) (A) (B, Tl) (Al (B, T1) 

62;25 Nsec '" 3705-11 with 1 micro-second 
39. Interlock CQOO2 cycle time 

40. - Allow CS Reque't QNOO3 
56.25 Nsec = 3705-11 with 900 ns 

41. - CS Request t Bid Channel I QG002, CPOOI cycle time 
Go Channell/Gate 42. QM004jCPOOl 41 
CSAR to Adbus ' 

43. tAllow Inst.uction CPOOI w,en Go Channel 

44. - Go Ahead QGOOI 

45. - Gate Adbus to Y Bus C5004 46_ • 
46. t Go CS, C5 AB CC008 

47. - CS I Time CC004 46 

48. t Increment C5AR Qt-l005 1_ 

49. - CS CD CU003 

50. , A Direct, Outbus to CA CAOOI 

51. - Sample CS Dota on Outbus CQ002 

53. - CS Complete 1 QGOOI 39,44 

54. - CS Complete 2 QGOOI 39,53 

63. o Xfer Byte I QGOO6 25,60 '" 25,60 

64. - XI". Data QGOO~ 63,69 =;:0 63,69 ~,69 

65. - Allow 5vc-ln QNO~ 64 
,. 

64 l4 
66. t Selvice In Lt QF003 21,65 21,65 112 

67. Se.vice in to channel QB004 18,66 
...,..,. 

18,66 TL 18,66 6k 18,66 66 

68. Se.vice Out -= 67 67 67 67 or 

69. o XI". Byte 2 QG006 In 10,63 

70. o Hallwo.d Xle. Complete QGOO~ In 10,69 

71. ' Reset Xfer Dota Latches QGOO: 10,29,66 • 

72. o Count Equal Zelo QHOO2 . 
73. 5to.e Doto Latch QGOOI 9 154 

74. ' StOI e Byte I and 2 QGOI): 477< . A'l 

75. Latched Store CQOOI 46,47 .7 

76. - Gate CS Data on Inbus CQOOI ' SAR 

77. ' Cycle Steal In AB CQ002 46, 

78. 
- Gate Inbus to Y Bus. 

CS004 

77_ 
Y Bus to B Registe. 

79. - Gate Z Bu, to M Bus CS005 (Cycle Steal CD) _ (Cycle Steal CD)_ (Cyc )- (Cycle »-
80. - Condition Set SDR C5002 -81. - Mem Store New Time CCOOI (BX,FC,F) (BX,FC,F) (BX,FC,F) (BX,FC,F) (BX,Fe,F) (aX ,FC,F) (BX,FC,F) ( " .,:) 

Note: Alphabet characters in parenthesis indicate a CCU time 
WRITE DATA TRANSFER 9-530 

necessary to cause the associated line to become active 
TIMING CHART 

I I I I, 
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READ COMMAND DATA TRANSFER 

7. 

8. 

9. 

10. 

11. 

12. 

16. 

17. 

18. 

26. 

37. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

47. 

48. 

49. 

50. 

51. 

53. 

54. 

60. 

61. 

62. 

63. 

64. 

65. 

66. 

67. 

68. 

69. 

70. 

71. 

72. 

B3. 

84. 

- Clock I 

- Clock 2 

- Clock 3 

- Clock 4 

- Reset Op-In + Reset Addr-In 

+ Reset Status + Service In 

Tag De lay FF 1 

Tag Delay FF2 

- Tag Delay Gate 

- Check Bu.-In Parity 

+ Word Line (Select) 

Interlock 

- Allow CS Request 

- CS Request + Did Channel I 

QFOOI 

QFOOI 

QFOOI 

QFOOI 

QFOOI 

QFOOI 

QBOO6 

QBOO6 

QBOO6 

QBOO6 

QG003 

CQ002 

QN003 

QG002/ 
CPOOI 

Go Channel liGate 
QM004/CPOOI CSAR to Adbus 

+ Allow Instruction CPOOI 

- Go Ahead QGOOI 

- Gate Adbus to Y Bus C~,J04 

+ Go CS/CS AB CC008 

- CS I Time CC004 

+ Inclement CSAR QN005 

- CS CD CU003 

' A Direct/Outbus to CA CAOOI 

- Sample CS Data on Outbus CQ002 

- CS Complete I QG003 

- CS Complete 2 QGOG3 

CW Fetch Complete QG002 

1 Clock ABO QG005 

' Buffer Byte 0 and I Write Pulse QG003 

- Xfer Byte I QGOO6 

- Xfel Data QG006 

- Allow Selvice In QN006 

' Service In Lt QF003 

Selvice In to Channel QB004 

Service Out 

- Xfel Byte 2 QGOOO/QG006 

- Hallword Xfer Complete 

, Reset Xfel Data Lts 

- Count Equol Zelo 

t Fetch Data Lt 

t Gate Output Reg to BFR 

QG006 

QGOO 5 

QH002 

QGOO 6 

QGoo 3 

(A) 
(B, TI) 

-
39,44 

40,83 

59_ 

60 

- .. 

CS Req 

41 

42 (C, T2) 42 

42 -• Set SAR 

43 

39_ -

(0: 
...L o 

.@ 
o 

29,68 __ 29,68 _ 

-- -. _ Decrement Count -I 
_ End Svc • - .. - -29,66 ______ 29,66 __ 

16 ___ -- 17 17 

16,17_ 
16,17 _ 

49. 

39,44 

53 

51. 

53 69 

--
63 63,69 

-
64 64 

21,65 12 

18,66 66 

67 67. . 
10,69 

• 
10,29,66 • 

9 

70 

83 

lO" (01 • I, I 

~ . 
. 

(J: o 

READ DATA TRANSFER 
TIMING CHART 9-540 
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00 • 

I 1111 

•• 00000000000000000000000000000 

ENDING SEQUENCE 

3. + Hold-out/Select Out 

5. - Trap Select Out QF002 

7. - Clock I QFOOI _ 29,68 

8. - Clock 2 QFOOI -
9. - Clock 3 QFOOI -

10. - Clock 4 QFOOI -
II. - Reset Op In +Rst Addr - In 

12. t Reset Status and Servi ce In 

13. - Op In control 

14. Op In to channel 

16. Tag Delay FF I 

17. Tog Delay FF 2 

18. - Tag Delay Gate 

21. - Proceed 

22. - Status In·lt 

23. Status In to Chnl 

26. - Check Bus In Parity 

28. t Channel Bus In 

30. t BUist Mode FL 

32. - CA Active 

68. + Serv; ce Out 

72. - Count Equo I Zero 

82. - Store Data + CS Complete I 

85. - Channel End Status 

86. o Status Ava; lable 

87. - Gcte Status to Chnl 

88. ' Set CA L3 Int after CE 

89. ' CE Remember Lt 

QF002 

QFOO2 

QB006 

QBOO6 

QB006 

QF003 

QF003 

QF003 

Q8006 

QA030 

QN006 

QN004 

QH002 

QGOO I 

QK002 

QK002 

QKOOI 

QN004 

QN004 

Note: Alphabet characters in parenthesis indicate a CCU time 
necessary to cause the associated line to become active 

--
66 

23 

3 

29,68 _ -----
29,66 __ 

16_ 

17 66 

17_ 

.... 

.-

I I 

ENDING SEQUENCE 
TIMING CHART 9-550 
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INTRODUCTION: TYPE 1 COMMUNICATION SCANNER 

Central control unit input anll 
output instructions control the 
type 1 scarner. 

• The central control unit 
description starts on 
P3ge 6-010. 

• The type 1 scanner is not 
available on the 3705-11. 

The type 1 scanner: 

• Examines the interface mode 
and priority that was stored 
by the central control unit 
program. 

• Decides to stop the scan 
counter at this interface 
(a level 2 interrupt con
dition). or allows a scan 
counter increment to the 
next interface address. 

• Signals the central control 
unit program if it does stop 
the scan counter at this 
interface address; Input 
and output instructions 
from the central control 
unit control interface 
service. 

5 

The interface requests service when 
it needs to transfer a data bit or 
when it needs a status change. 

Scan Co unter 

o 

Type 1 Communication Scanner Data Flow-Page A-01 0 

• Illustrates the type 1 scanner interface to the central 
control unit and the line interface base. 

• A data flow drawing of the type 1 scanner. 

Card Functions And Locations-Page ·A-020 

• Illustrates the location of the type 1 scanner cards. 

• Lists card functions by location, and provides reference 
to A LD pages. 

Basic Timing: Type 1 Communication Scanner-Page A-030 

Describes type 1 scanner timing for: 

• Incrementing the scanner to the next interface address. 

• Sampling bit service request from an interface. 

• Sampling receive data from an interface. 

• Setting the bit service L2 latch to stop the scan counter 
at an interface address and initiate a leve.1 2 central con
trol unit program interrupt. 

. 
• Prioritycounter timing for high and low priority 

interfaces. 

• Character service governor timing to initiate a level 2 
character service interrupt to the central control unit 
program. 

Type 1 Communication Scanner Input/Output Instruc
tions-Page A-070 

• Lists a sequence of input and output instructions to 
illustrate the interaction of the type a communication 
scanner hardware and the central control unit 
program. 

• Provides a description of each of the type 1 sCanner 
input and output instructions. 

Diagnostic Wrap Mode-Page A-340 

• Describes how the program uses the type 1 scanner 
'test data' latch to transmit from one of the inter
face set to diagnostic wrap mode to one or more of 
the interfaces set to diagnostic wrap mode. 

• The line interface base 
description starts on 
j::'EIge C'()20. 

16 Interfaces' 

16 Interfaces 

16 Interfaces 

16 Interfaces 

INTRODUCTION A-OOO 
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TYPE 1 COMMUNICATIONS SCANNER DATA FLOW 

1/0 Register Address Bus 

6-020 

l Control Lines 

Central Control Unit Outbus 

1 6 020 

T 
~~~~tut X '44'lX 

Output X '40' 
Set 1.2 

I 

Mode 
Override 
Latch 

I/O Instruction 
Decode 

I 
Output X'42'- X 

0.6 I 1.0 

o 2 

Mode 
and 

PrioritY 
Store 

63 

Input X'41, 42,43, or 44' 

Output X'40, 41, 42,43,44,45,46, or 47' 

Output X'4S' T 
Set 

X Output X' 44' 

~Reset 

Character 
Service 
Pending 

I 
X -. - Output X'45' 

Output X'41' 

OrtputX .. l_'4_6' _______ _ 

Y Scan 

• 

I Priority Counter 1 
101121345161 

0.6 

I 
X -- Output X'47' 

I 
Force Bit Service 
Address Register 

I 

1.3 

Internal 
Transmit 
Oscillators 

Internal 
Receive 
Oscillators 

a 
1 

2 

3 

0 
1 

2 

3 

TYPE 1 COMMUNICATION 
SCANNER DATA FLOW 

T 
X - Scanner Enabled 

CSB Data Out Bus 

Control Out A 
-,-X----------------------~.~ 

L-- Output X'42' 

Control Out B 
--X ----------~~~ 

~ Output X'43' 

Internal RCV!XMT Osc 

Addr~ss Select 1, 2, 4,8 

I ____________ 11 Decode 

~ 
LI B Select Lines (4) To The LI B 

~ 

~ Program Level 2 Bid 

(6-090) 

Program Levell Bid 

6-090 

" '1,,", 

'H: ~; 

Central Control 
Unit Inbus 

(6-020) 

1 

El 

1 

X -- Input X'44' 

1(""', 
,t ~) 

tf"'~ 
, ':""'.' 

X -Input X'42' 

,A .... ""'" 
"'j 

(0,' 
\1,\,.",.' 

_ .... 

I Character Service I 
Governor 

I Set Address 
X 'OSFO' 

I 

-

I Bit Service I 
L2 Request Controls 

X-- Input X 41 

I 
I OE 

x-

':~', 
~; 

Sample Bit Service 

Input X'41' 

t--- "A" Data 

X--- Input X'42' 

'0' : ) 
/"", 
, " 

"\ ..... y. 

,,""';. 
\~ ji 

t--- "c" Data 

X---- Input X'43' 

Bit Clock 
Control 

I B 

1 

1 0 

I 
Register I 

7 
7 -

"B" Data -p 

n r 
Bit Clock 
Cou te 

3 

I Bit Clock Select 1, 2, 4, 8 ~ 

BCC Write .. 
BCC, Read . 

CSB Data I n Bus 

Control In A 
--X 

L- Input X'42' 

Control In B/C 
-)( 

L- Input X'43' 

X --- Input X'43' 

(} (("")': 
'U 

,r"'1~ 

'II,.-.-J 
,('1(,-'11"
"l Ji 

r" 
~j) 

\ , 

• 

~ 

A-010 

w 
CJ) 

« 
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CARD FUNCTIONS AND LOCATIONS 

Card ALD 
Loc. Page Function 

Y4D2 RA101 • I/O Decodes (Type 1 Communication Scanner and 
Type 1 Channel Adapter). 

RA103 • Basic Clocking: 50 Nanosecond clock, and TO 
through T3 time. 

RA104 • Central Control Unit Inbus Doting. 
RA106 • Central Control Unit I nbus Gating. 

Y4E2 RS101 • Central Control Unit Outbus Termination. 
RS103 • Input/Output Instruction Gate, Sample,and 

Decode. 
RS104 • Output Instruction X'41', X'43',and X'46' Delay 

Control. 
• Mode Bit Override and Override Remember latches. 

RS105 • Latches: Character Service Pending, Diagnostic Bit 
Service, Scanner Enabled, and Test Data. 

RS106 • CSB Data Out Bus (to the Line Interface Base). 
RS107 • Data Controls to the Line Interface Base: 

'control in A, B,and C', 'control out A and B'. 

• Mode and Priority Store Control (Stack Bits). 

Y4F2 RS201 • Output 47 latch, and Force Bit Service Address 
Register. 

RS202 • Character Service Level 2 latch. 

• Feedback Check latch. 

• Bid Level 2 Interrupt signal (to the Central Control 
Unit). 

RS203 • "S-Ring": Basic timing for the Type 1 Communication 
Scanner. 

RS204 • Bit Clock Control Ring, and Bit Clock signals to the 
Line Interface Base. 

RS205 • Bit Clock Select Ring, and Bit Clock Select signals to 
the Line Interface Base. 

RS206 • Bit Clock Error Register, and Bit Clock Error signals 
from the Line Interface Base. 

• Disable LIB (Line Interface Base) Controls. 

• Address Error latch, and LIB address error signal from 
the Line Interface Base. 

Y4G2 RS301 • Scan Counter (positions 1,2, and 3). 

• Scan Counter (positions 4 and 51. 

• LIB (Line Interface Base) select lines (4) to the LIB. 
RS303 • Input Instruction X'41 ': gate scan counter to the 

Central Control Unit Inbus. 
RS304 • Mode and Priority Store (Interface Control Stack)' 
RS305 • Low Priority Scan Counter. 

• Bit Service Level 2 Latch. 
RS306 • Input 'A' Data (from the Line Interface Base). 

, RS307 • Input'B' Data (from the Line Interface Base). 

• 'B' Data Sampling, and 'B Register'. 
RS308 • Input 'c' Data (from the Line I nterface Base). 

• Reset Bit Service signa I to_ the Line I nterface Base. 

Y4H2 RS401 • Internal Transmit and Receive Oscillator '0'. 

• Oscillator '0' signals to the Line Interface Base. 

Y4H4 , R$402~' • Internal Transmit and Receive Osci;liator '1 '. 

• Oscillator '1' signals to the Line Interface Base. 

Y4J2 ,RS403* • Internal Transmit and Receive Oscillator '2'. 

• ,Oscillator '2' signals to the Line Interface Base. 

Y4J4 RS404* • Internal Transmit and Receive Oscillator '3'. 
• Oscillator '3' signals to the Line Interface Base. 

"Contains card PIN by bit rate 

o o 

A 

2 0 

3 

4 

5 

0',' 
" 0, ,. o o o o o o o o o o o o o o • • 

Th is board also houses the Type 1 Channel Adapter or the Remote Program Loader feature 

~ ~ 
B C 0 E F G H 

Yl Y2 

CD CD 

® 

Zl Z2 

t ct 1/0 Register Address Bus plug. 

® Central Control Unit Outbus plug. 

Central Control Unit Inbus plug. 

~ 
J 

Y3 

CD 

Z3 

Line Interface Base interface plugs. 

K L M N P Q R S T U V 

Y4 Y5 Y6 

II II 

2 

3 

4 

5 

1..-.--_1 ~I _----'I ____ I _--" 
Z4 

01A-Y4*BOARD 
CARD SIDE 

Z5 Z6 

.. Y4 is the pseudo board location for 
the Type 1 Communication Scanner. 
The actual board location is 01A-A4. 

CARD FUNCTIONS AND 
LOCATIONS 

o o 

A-020 
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BASIC TIMING: TYPE 1 COMMUNICATION SCANNER 

liS-RING" TIMING 

• The "S-Ring" provides timing signals for: 

1. Incrementing the scanner to the next interface 
address. 

2. Sampling bit service requests from the interface the 
scanner is addressing. 

3. Sampling receive data from the interface the scanner 
is addressing. 

4. Setting the 'bit service level 2' latch. 

The "S-Ring" does not advance to the next "S1" 
time when the 'bit service level 2' signal is on. 

LOGIC REFERENCE: RS203 

L~ 
'---

OR ~r0 Set ~ 

From page 
A-040 

(, .. ") 
It _))1 

Bit Service Level 2 

o o 

FF 

~ 
Reset 

L..--

50 NS Clock 

50 NS Clock (lnv.) 

o o o o 

~ S2.5 ~ Set Set r--- Set Set 

FF FF FF 

Reset Reset Reset Reset 

I..- -- --

o o o o o o 

~ 
l-

FF 

---

o 

INCREMENT SCANNER 

LOGIC REFERENCE: RS302 

S1 Time 

Not S1.5 Time 8 Increment Scanner. 

SAMPLE BIT SERVICE 

LOGIC REFERENCE: RS307 

'CSB Data In~ 

S2.5 Time 

SAMPLE RECEIVE DATA 

LOGIC REFERENCE: RS307 

'CSB Data In ~ 

S3 Time 

Receive Data Space 

*Communication Scanner Base 

o o o o o o o o 

BASIC TIMING: TYPE 1 COMMUNICATION 
SCANNER 

~ 400 Nanoseconds 

S1 Time 

S1.5 Time 

S2.5 Time 

S3Time 

S4 Time 

Increment Scanner • 
Sample Receive Data 

o o o o o o 

A-030 

o o o 
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From 
A 

A-330 

• • o o o o 

SET BIT SERVICE L2 LATCH 

LOGIC RE ERENCE: RS305 

Low Priority 

Not Allow Low Priority 

Sampled Bit Service 

Force Bit Service 

Diagnostic Bit Service 

Receive Data Space 

Not Data Set Ready 

Mode Bit 1 

Not Mode Bit 2 

Ring Indicator 

Data Set Ready 

Not Mode Bit 1 
A 

Mode Bit 2 

Low Priority 

Mode Bit 1 

Mode Bit 2 

Override Control 

SET BIT SERVICE L2 LATCH TIMING 

r--400 Nanoseconds 

S1 Time 

S1.5 Time 

82.5 Time 

S3Time 

'$4 Time 

Increment Scanner 

Sample Bit Service 

Sample Receive Data 

Set Bit Service L2 Latch 

• 

o o o o o o o o o o o o o o o o 

Scanner Enabled 

A 
Set 

Reset from 
pages A-240 
and A-320 

Bit Service 

L2 

FL To page A-030 

l. 'Override control' overrides all mode select bit settings 
except for a high priority interface in mode "01". 
'Override control' is described on page A-230. 

1"'1' • The scanner "S-R ing" does not advance to the next 
~ "S1" time when the 'bit service level 2' latch is ON. 

• 'Bit service level 2' latch on, stops the'S ring' causing 
the scanner to stop on the interface it is addressing. 

~. The interface priority is set by Output Instruction 
X'42' to either high or low priority. A priority 
counter determines when a low priority line is 
serviced during a specific interface scan. The priority 
counter is described in more detail in the following 
page of this manual, "Priority Counter", 

• The line 'not allow low priority' is from the priority 
counter. When 'not allow low priority' is on, the 
scanner services interrupts from high priority inter
faces only. When 'not allow low priority' is off, the 
scanner services interrupts from high or low priority 
interfaces. 

~. Each time the scanner address the interface, 'bit 
service request' is sampled. Either 'force bit service' 
or 'diagnostic bit service' overrides the sampled 

~. 
bit service from the interface. 

Mode bit 1 and mode bit 2 (mode select bits) are set 
by Output Instruction X'42', The program sets these 
mode select bits to select the conditions that set the 
'bit service level 2' latch and stop the scanner when 
a bit service request is received from an interface. 
Either 'force bit service' or 'diagnostic bit service' 
overrides the mode select conditions for setting 
the 'bit service level 2' latch. 

Mode Select Bits Conditions Requiring Interface Service 
1 2 

0 0 • Diagnostic Bit Service Request 

• ForceBit Service Request 

0 1 • Ring Indicatoror Data Set Ready Active 

• Diagnostic Bit Service Request 

• Force Bit Service Request 

1 0 • Space Received 

• Data Set Ready Inactive (off) 

• Diagnostic Bit Service Request 

• Force Bit Service Request 

1 1 • Normal Bit Service Request 
(interrupt every bit time) 

• Diagnostic Bit Service Request 

• Force Bit Service Request 

o o o o o o 

BASIC TIMING: TYPE 1 COMMUNICATION 
SCANNER (PART 2) 

o o o 

A-040 



PRIORITY COUNTER 

LOGIC REFERENCE: RS305 

Increment Scanner 

Bit Service L2 Latch 

Reset count 32 and 64 Input 41 
A 

Low Priority 

LOW PRIORITY INTERFACE SCAN EXAMPLE 

Assume that: 1. Low priority interfaces "04", "05", "06", 
"07", and "08" are requesting bit service. 

2. The mode select set by Output instruction 
X'42' for each of these low priority inter
faces is "11" (allow a level 2 interrupt 
every bit time). 

Increment Scanner 

Count = 64 

Set 

Increment Scanner 

Reset 

Allow Low 
Priority 

FL 

~ • The low priority scan counter advances one count 
each time the scanner is incremented to a new inter
face address; the low priority scan counter does not 
advance after a count of 64 is reached. 

~. The 'allow low priority' latch is set on the 'increment 
scanner' signal following a low priority scan counter 
count of 64. 

• Starting at the last low priority interface serviced, 65 
interfaces are addressed before the 'allow low priority' 
latch is set. 

~ 
-~. The 'bit service level 2' latch is not set when the scan

ner is addressing a low priority line and the 'allow low 
priority' latch is off. This logic is illustrated in note' 
"(2)" on page A-040. 

• The Bit Service Level 2 latch is set when the scanner 
is addressing a low priority line, and the 'allow low 
priority' latch is on. 

~. 

~ 400 Nanoseconds 

The 'allow low priority' latch is reset, and the low 
priority scan counter is reset to a "0" count when the 
program issues an 1nput X'41' instruction for a low 
priority line that has stopped the scanner ('bit service 
level 2' is on). 

Interfa~ Addressed 00 01 02 03 04 05 06 07 08 -l t- 00 61 62 63 00 01 02 03 04 05 06 07 08 -i 
Low Priority Interface 
Bit Service Request 

Bit Service L2 Latch 

Allow Low Priority Latch 

It 
( l 

Low Priority Scan 
Counter Count = -- 64 64 64 64 64 01 02 03 04-( t-56 

o o o 

Counter is 
Reset to "00" 

o o o 

57 58 59 60 61 

o o 

62 63 64 

o o 

- ~ 

• 
64 

~ 
01 02 03 -i 

Counter is 
Reset to "00" 

o o o o o o o o o o o 

BASIC TIMING: TYPE 1 COMMUNICATION 
SCANNER (PART 3) 

o o o () o 

A-050 

o o o 
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CHARACTER SERVICE GOVERNOR 

lOGIC REFERENCE: RS201 

Scan 
Counter 

5 

I 
I 

LOGIC REFERENCE: RS306 
Not 
Mode Bit 1 

Mode Bit 2 

Not Low Priority 

0 

LOGIC REFERENCE: RS202. 

54 Time 

Character Service Pending 

Not Char. 
Serv. Pend. 

Bit Service Level 2 

Not Input 41 

Force Bit Service 
Address Register 

5 

I 

Scan Compare 

Enable High 
Priority Interface 

Reset 
A 

0 

I 

~ 

Gate Character Service Count 

. Character Service Counter 

. Character 
Service 

. Level 2 

Bit Service Level 2 

Scanner Enabled 

Input 41 

Gate Second Test Points On Inbus 

A 

" ""H .,1. •. I!··, .• ui:I!!H.\fIHH.h+±d+ .... W'·y uN .... 1,,1..11 ....................... 

0 0 0 0 0 0 0 0 0 0 

Force Pseudo 
Character 
Control Block 
address X'06FO' 

A 'scan compare' occurs each time the interface 
address in the scan counter is equal to the inter
face address stored in the force bit service address 
register by the last output instruction X'47'. 

• A 'scan compare' occurs once for each scan of the 64 
interfaces. 

~. The 'gate character service count' signal occurs once 
for each scan of the 64 interfaces, and each time the 
scanner addresses a high priority interface that is not 
in mode select "01". 

Character service level 2 sets on the fourth 'gate 
character service count' after the character service 
pending latch sets. 

• A character service level 2 interrupt occurs after the 
program sets the character service pendi ng Latch, 
and anyone of these three conditions occur without 
an intervening bit service interrupt: 

1. All 64 interfaces are scanned four times. 

2. Four high priority interfaces, not in mode select 
"01", are scanned. 

3. Any combination of four occurrences of: 

(a) AU 64 interfaces are scanned once. 

(b) A high priority interface, that is not in mode 
select "01 ", is scanned . 

For example, all 64 interfaces scanned three times, 
and a high priority interface (not in mode select 
"01 ") addressed once is a combination of four 
occurrences. 

~. The character service count and character service 
level 2 reset when the program resets the character 
service pending latch via an output instruction 

Bid Level 2 Interrupt X'44'. 

~ The central control unit uses these signals to determine 
that the bit or character service level 2 interrupt is from 

Input Type 1 CS Level 2 ____ the t~pe 1 communication scanner. Level 2 interrupt is 
descnbed on page 6-090. 

0 0 0 0 

BASIC TIMING: TYPE 1 COMMUNICATION 
SCANNER (PART 4) 

• 0 0 

A-060 
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TYPE 1 COMMUNICATION SCANNER INPUT/OUTPUT INSTRUCTIONS 

The type 1 communication scanner and the line interface 
bases it supports are controlled by input/output instruc
tions from the central control unit. Each input or output 
instruction transfers to the scanner on the "I/O register 
address" bus. Page A-130 describes the input and output 
instruction decode. 

An example of a series of input/output instructions follows; 
this example is not an actual program, it is a sequence of 
input/output instructions that illustrates the interaction of 
the type 1 communication scanner hardware and the 
program. 

• "Initial Service Of The Interface" -stops the scanner at 
an interface address, sets the mode and service priority 
of the interface, sets the state of the data set or auto call' 
unit interface leads, and restarts the scanner. 

• "Bit Service: Transmit or Receive"-identifies the inte:r
face that stopped the scanner and requested service" 
transfers a data bit to or from the interface, checks: w,r 
error conditions, and restarts the scanner. 

• "Character Service: Transmit or Receive"-identi!lfie.stha· 
interface that stopped the scanner and requestedi s:~iC"e'" 
initiates character service, checks for error conditjQ:ms~, 
and restarts the scanner. 

• "Auto Call Unilt Interface"-identifiesthe:' rmt:e1;f,aee;that 
stopped the scalilner and r~ested set:'Viic.e~ tratlsfer:s 00El!

trol signals to, 6r from the 81l.1ito cal!. uniit i,n:teria£e" d'lecb 
for error conditions, am restam the scanner. 

0 0 0 0 0 0 0 0 0 0 • 

TYPE 1 COMMUNICATION SCANNER 
INPUT IOUTPUT INSTRUCTIONS 

• 0 0 

A-070 
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TYPE 1 COMMUNICATIONS SCANNER DATA FLOW 

I/O Register Address Bus 

(6-020) 

? Control Lines 

Central Control Unit Outbus 

(6-020) 

T 
~~:~ut X '44'lX 

Output X '40' 
Set 1.2 

I 

Mode 
Override 

Latch 

I/O Instruction 
Decode 

I 
Output X'42'- X 

0.6 I 1.0 

o 2 

Mode 
and 

Priority 
Store 

63 

Input X'41, 42, 43, or 44' 

Output X'40, 41, 42, 43, 44, 45, 46, or 47' 

Output X'46' T 
Set 

X Output X'44' 

~eset 

Character 
Service 
Pending 

X -- Output X'45' 

Output X'41' 

I °ltP~tX~ 1_'4_6_'--5-c-an--~-_-_-_-~-_-_-~-r-_~~ 
~ 15 413 

I ~~~~~ 

• 

1 Priority Counter . I 
LO 1121314 5161 

0.6 

x -- Output X'47' 

I 
Force Bit Service 
Address Register 

1.3 

514j312j11° 

I 
a 

Internal 1 
Transmit 2 
Oscillators 

3 

Internal 
0 

Receive 1 

Oscillators 2 

3 

--'-------111 Decode 

~ 
X - Input X'42' 

~. Program Level 2 Bid EJ 6-090 

Program Levell Bid 

(6-090) X -- Input X'44' 

- ..... 

I Character Service I 
Governor 

I Set Address 
X '06FO' 

I 

I 
I Bit Service I 

L2 Request Controls 

x-- InputX41 

1 
OE 

Sample Bit Service 

X--- Input X'41' 

- "A"Data r-- "c" Data 

Bit Clock 
Control 

I B 

1 

I 0 

I 
Register I 

7 ----po ... 

Bit Clock 
Counter 

3 

. TYPE 1 COMMUNICATION 
SCANNER DATA FLOW 

T 
X - Scanner Enabled 

I Data Out Bus 

- It 
Control Out A 

--X -------------.. ~~ 

L-Output X'42' 

Control Out B 
--X --------------.~

~ Output X'43' 

Internal RCV /XMT Osc 

Line Select 

LI B Select Lines (4) To The LI B It 

I Bit Clock Select 1,2, 4, 8 • 

B.C. Write 
~ 

B.C. Read ...... -
Data In Bus 

..l , 

Control In A 
--X ~ 

~ Input X'42' 

Control In B/C 
--X ~ 

L- Input X'43' 

w 
V) 

« 
CD 

w 
u 
« 
LL. 

0:: 
W 

.... 
Z 

w 
Z 

..J 

Central Coo.trol 
Unit Inbus 

x--- Input X'42' X---- Input X'43' x --- Input X'43' 

(6-020) 

o o () o o o o o o o o o o o o o o o o o o o o o () o (~) 
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INPUT/OUTPUT SEQUENCE EXAMPLE 

Turn to the page listed with each input or output instruc
tion for a more detailed description of the instruction. 

INITIAL SERVICE OF THE INTERFACE 

" 
Output Instruction X'47' 
Force Bit Service Request
Page A-330 

The DrO!1ram: 
• Transfers the i'nterface address set in the" R" field 

general registerto the scanner on the central control 
uni~ outbus. . 

The scanner: 
• : Stores the interface address in the Force Bit Service 

Address register. 

• Stops and initiates a level 2 interrupt when the Scan 
Counter and Force Bit Service Address register 
interface addresses are equal. 

LEVEL 2 INTERRUPT 

Input Instruction X'77' 
.. Adapter Interrupt Group 

2-Page 6-820 

The program: 
• Determines that this interrupt is from the type 1 

scanner. 

Input Instruction X'44' 
Status-Page A-21 0 

The scanner: 
• Transfers the status of character service pending, scanner 

enabled, and error conditions for this interface to the 
"R" field general register. 

o 00 o o o 

The program: 
• Checks the status of the interface. 

Input Instruction X'4l' 
I nterface Address-Page A-140 

The scanner: 
• Transfers the scan counter interface address to the 

"R" field general register. 

o 

This register now contains the Hex address of the bit 
control block for the interface the scanner is addressing; 
the scanner is stopped at this address. 

Output Instruction X'42' 
Control A-Page A-250 

The pro~ram: 
• Sets bits in the "R" field general register to select the 

interface mode and priority, selects normal or diagnostic 
mode, and selects the state of interface leads to the data 
set. 

The scanner: 
• .Stores the interface mode and priority. 

The mode/priority storage provides 3 bit storage (2 
mode bits and 1 priority bit) for each of the 64 
interfaces. 

• Transfers the "R" field general register diagnostic 
mode bit and the data set interface state bits to the 
CSB data out bus (the data bus to the I ine interface 
base). 

• Transfers the 'control out A' signal to the line interface 
base; 'control out A' defines the data on the CSB data 
out bus. 

o o o o o o o 

o Input Instruction X'42' 
Control A-Page A-150 

The scanner: 
• Transfers the 'control in A' signal to the line interface 

base. The line interface base transfers the status of the 
interface to the scanner when 'control in A' is received, 
This status transfers to the CSB data in bus. 

• Transfers the following information to the "R" field 
general register: 
(1) The interface status received on the CSB data 

in bus. 
(2) Mode bits 1 and 2, and the priority bit read from 

mode/priority storage. 

The program: 
• Checks the status of the interface mode and data set 

interface leads. 

Output Instruction X'43' 
Control B-Page A-280 

The Dro~ram: 
• Sets bits in the" R" field general register to select one 

of the following: 
(1) Data Set Interface: transmit or receive mode, 

data set 'request to send' lead ON or OFF, data 
set 'new sync' lead ON or OFF, and the send 
data bit MARK or SPACE. 

(2) Auto Call Unit (ACU) 
Interface: ACU 'digit present' lead ON or OFF, 
ACU 'call request' lead ON or OF F, and the 
next dial digit. 

The scanner: 
• Transfers the "R" field general register bits to the CSB 

Data Out Bus (the data bus to the Line Interface 
Base). 

• Transfers the 'control out B' signal to the line interface 
base; 'control out B' defines the data on the CSB data 
out bus. 

o o o o o 

Input Instruction X'43' 
Control B/C-Page A-180 

The scanner: 

o o • 

• Transfers the 'control in B' signal to the Line Interface 
Base(L1B). The LIB transfers the 'B' data part of the 
data set or auto call unit interface status to the scanner 
B register; This status is transferred on the CSB data 
in bus. 

• Transfers the 'control in C' signal to the LIB. The LIB 
transfers the the 'C'data part of the data set or auto 
call unit interface status to the scanner; This status is 
also transferred on the CSB data in bus. 

• Transfers 'B' data from the scanner B Register, and 'c' 
data from CSB data in bus to the "R" field general 
register. This data is transferred on the central 
control unit in bus. 

The program: 
• Check the status of the data set or auto call unit inter

face leads. 

Output Instruction X'41' 
Start Scanner and Reset 
Bit Service Level 2-Page A-240 

The scanner: 
• Transfers the 'reset bit service' signalto the LIB. 

• Performs a feedback check to determine that the 
'bit service' signal from the LIB is OFF. 

• Resets the bit service level 2 latch. The scan counter 
increments to the next interface address. 

The program: 
• Waits for the next level 2 interrupt from the interface. 

• Has selected the interface mode and priority. 

• Has set the interface to transmit or receive mode. 

The next level 2 interrupt from this interface will be 
for bit service. 

INPUT/OUTPUT INSTRUCTION 
SEQUENCE EXAMPLE 

o o 

A-090 



INPUT/OUTPUT SEQUENCE EXAMPLE (CONTINUED) 

BIT SERVICE: TRANSMIT OR RECEIVE 

Turn to the page listed with each input or output instruc
tion for a more detailed description of the instruction. 

• Assume that the program completed the "Initial Service 
Of The Interface" procedure on page A-090. The state 
of data set interface leads are selected; And the inter
face was placed in transmit or receive mode. This 
level 2 interrupt from the interface is for bit service. 

LEVEL 2 INTERRUPT 

Input Instruction X'77' 
Adapter Interrupt Group 2-Page 6-820 

The program: 
• Determines that this interrupt is from the type 1 

scanner. 

Input Instruction X'44' 
Status-Page A-2l 0 

The scanner: 
• Transfers the status of character service pend ing, 

scanner enabled, and error conditions for this inter
, face to the "R" field general register. 

The program: 
• Checks the status of the interface. 

e' Input Instruction X'4l' 
Interface Address-Page A-140 

The scanner: 
• Transfers the scan counter interface address to the 

'iR" field general register. 
The input instruction X'4l' "R" field general register 
now contains the Hex address of the bit control block 
for the interface the scanner is addressing; the scanner 
is stopped at th is address. 

If'"", 
'",) o o o 0) 
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Input Instruction X'42' 
Control A-Page A-l50 

The scanner: 
• Transfers the 'control in A' signal to the line interface 

base. The line interface base transfers the status of the 
interface to the scanner when 'control in A' is received; 
This status transfers on the CSB data in bus. 

• Transfers the following information to the "R" field 
general register: 
(1) The interface status received on the CSB data 

in bus. 
(2) Mode bits 1 and 2, and the priority bit read from 

mode/priority storage. 

The program: 
• Checks the status of the interface mode and data set 

interface leads. 

Transmit 

Input Instruction X'43' 
Control B/C-Page A-1S0 

The scanner: 
• Transfers the 'control in B' signal to the line interface 

base (LI B) _ The LI B transfers the 'B' data part of the 
data set interface or auto call unit interface status to 
the scanner B Register; This status transfers on the 
CSB data in bus. 

• Transfers the 'control in C' signal to the LIB. The UB 
transfers the the 'c' data part of the data set interface 
status to the scanner; This status also transfers on the 
CSB data in bus. 

• Transfers 'B' data from the scanner B Register" and 'e' 
data from the CSB data in bus to the "Ru field general 
register. This data is transferred on the Central Controt 
Unit Inbus. 

o o o o 0 '/ 
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The program: 
• Checks the status of the data set interface leads. 

• Transfers the receive data bit (MARK or SPACE) to the 
bit control block. 

Continue this sequence at step "S". 

Output Instruction X'43' 
Control B-Page A-280 

The program: 
• Sets bits in the "R" field general register to select: 

transmit mode, data set 'request to send' lead ON, 
data set 'new sync.' lead ON or OF F, and the send 
data bit MARK or SPACE. 

The scanner: 
• Transfers the II R" field general register bits to the CSB 

data out bus (the data bus to the line interface base). 

• Transfers the 'control out B' signal to the line interface 
base; 'control out B' defines the data on the CSB data 
out bus. 

Input Instruction X'43' 
Control B/C-Page A-180 

The scanner: 
• "'Transfers the 'control in B' signal to the line interface 

base (LIB). The LIB transfers the 'B'data part of the 
data set interface status to the scanner B Register; 
This status transfers on the CSB data in bus. 

• Transfers the 'control in C' signal to the LIB. The LIB 
transfers the 'c' data part of the data set interface or 
auto call unit interface status to the scanner; This status 
also transfers on the CSB data in bus. 

• Transfers 'B' data from the scanner B register. and 'c' 
data from the CSB data in bus to the "R" field general 
register. This data transfers on the central control unit 
inbus. 

The program: 
• Checks the status of the data set interface leads. 

o o o o o o o 

INPUT/OUTPUT INSTRUCTION 
SEQUENCE EXAMPLE (PART 2) 

Yes 

Output Instruction X'4l' 
Start Scanner and Reset Bit 
Service Level 2-Page A-240 

The scanner: 
• Transfers the 'reset bit service' signal to the LIB. 

• Performs a feedback check to determine that the 'bit 
service' signal from the LIB is OFF. 

• Resets the 'bit service level 2' latch. The scan counter 
increments to the next interface address. 

The program: _ 
• Waits for the next level 2 interrupt from the interface. 

o 

The interface mode and priority are selected. The state 
of data set interface leads are selected, the interface 
was placed in transmit or receive mode, and a data bit 
was transferred to or from the interface. The next 
level 2 interrupt from the interface will be for bit 
service. 

Output Instruction X'46' 
Set Character Service Pending-Page A-320 

The scanner: 
• Sets the 'character service pending' latch. 

• Transfers the 'reset bit service' signal to the LIB. 

• Performs a feedback check to determine that the 'bit 
service' signal from the LIB is OFF. 

• Resets the 'bit service level 2' latch. The scan counter 
increments to the next interface address. 

The program: 
• Posts the interface address in a character service 

waiting list, and continues processing until the 
character service L2 interrupt occurs. 

o o o o o o 
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I,NPUT/OUTPUT SEQUENCE EXAMPLE (CONTINUED) 

CHARACTER SERVICE: TRANSMIT OR 
RECEIVE ,OPERATION 

Turn to the page listed with each input or output instruc
tion for a more detailed description of the instruction. 

Assume that: 
• The program completed the "Initial Service Of The 

Interface" sequence on page A-090. 

• The 'character service pending' latch was set when per
forming the ','Bit Service: Transmit or Receive" sequence 
onpage A-l00. . 

• The Character Service Governor (described on page 
A-060) set 'character service level 2' to the ON 
condition; this level 2 interrupt is for character service. 

LEVEL 2 INTERRUPT 

i'A 
W 

InplJt Instruction X'77' 
Adapter I nterrupt Group 2-Page 6-820 

The program: 
., • Determines that this interrupt is from the type 1 

scanner. 

, Input Instruction X'44' 
"Status-Page A-210 

The scanner: 
,. Transfer~ the status of character service pend ing, scanner 

enabled, and error conditions for the interface the 
scanner is addressing to the fiR" field general register. 
The scanner does not stop when requesting a character 

, service level 2 interrupt. . 

The program: 
• Checks the status of the interface. 

Input Instruction X'41' 
I nterface Address-Page A-140 

The scanner: 
• Transfers address X'06FO' (the address of the 'pseudo 

character control block') to the fiR" field general 
register. 

The program: 
• Gets an interface address from a character service 

waiting list. 

.------------------~ 

Output Instruction X'44' 
General Control-Page A-300 

The scanner: . 

No 

• Resets the 'character service pending' latch. 

• Resets the 'character service pending' latch, and character 
service governor; this reset is described on page a A-060. 

The program: 
• Uses the interface address from the character service 

waiting list to transfer a character to-or-from the inter
face bit control block. 

• Has serviced all character service requests on the charac
ter service waiting list. The next level 2 interrupt from 
the scanner will be for bit service. 

"!".'" , 

o o o 00 o o 

The program: 
• Uses the interface address from the character service 

waiting list to transfer a character to-or-from the 
interface bit control block. 

• Waits for the next level 2 interrupt from the scanner, 
which will be for bit service. 

o o 00 o o o o 

INPUT/OUTPUT INSTRUCTION 
SEQUENCE EXAMPLE (PART 3) 

o o 
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INPUT/OUTPUT SEQUENCE EXAMPLE (CONTINUED) 

AUTO CAll UNIT INTERFACE 

Turn to the page listed with each input or output instruc
tion for a more detailed description of the instruction. 

Assume that: 
• The program completed the "Initial Service Of The 

Interface" sequence on page A-090;, the state of the
auto call unit interface leads was set to transfer digits 
of the telephone number to the interface. 

• This level 2 interrupt is for bit service; A digit of the 
telephone number transfers to the auto can unit 
interface. 

LEVEL 2 INTERRUPT 

Input Instruction X'77' 
Adapter Interrupt Group 2-Page 6-820 

The Program: 
• Determines that this interrupt is from the type 1 

scanner. 

Input Instruction X'44' 
Status-Page A-210 

The scanner: 
• Transfers the status of character service pending, scanner 

enabled, and error conditions for this interface to the' 
"Rn field general register. 

The program: 
• Checks the status of the interface. 

Inputlnstruction X'41' 
I nterface Address-Page A-140 

The scanner: 
• Transfers the scan counter interface address to the 

"R" field general register. . 
The input instruction X'41' uR" field general register 
now contains the Hex address of the bit control block 
for the interface the scanner is addressing; the scanner 
is stopped at this address. 

l-·"'. (~ (~' . , 
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Input Instruction X'42' 
Control A-Page A-150 

The scanner: 
• Transfers the 'control in A' signal to the line interface 

base. The line interface base transfers the status of the 
interface.to the scanner when 'control in A' is received; 
this status transfers on the CSB data in bus. 

• Transfers the following information to the 
. "R" field geflerat register. 

(1) The interface status received on the CSB data 
in bus. 

(2) Mode bits: 1 and 2-, and the priority bit read 
, -from mode/priority storage. 

The program: 
• Checks the status of the interface mode and data set 

interface leads. ,~-

Input Instruction X'43' 
Control B/C-Page A-180 

The scanner: 
• Transfers the. 'control in B' signal to the line interface 

base (LIB), The LIB transfers the the 'B' data part of 
the auto call unit interface status to the scanner B 
register; This status transfers on the CSB data in bus. 

• Transfers the 'control in C' signal to the LIB. The LIB 
transfers the the 'c' data part of the auto call unit interface 
status to the scanner; this status also transfers on the 
CSB data in bus. 

• Transfers 'B' data from the scanner B register, and 'c' 
data from CSB data in bus to the "R" field general 
register. This data is transferred on the Central Control 
Unit Inbus. 

The program: 
• Checks the status of the auto call unit interface leads. 

o o o o o o 

o Output Instruction X'43' 
Control B-Page A-280 

The program: 
• Sets bits in the "R" field general register to select: 

The dial digit, the 'digit present' lead to ON, and the 
'call request' lead to ON. 

The scanner: 
• Transfers the" R" field general register bits to the CSB 

data out bus (the data bus to the line interface base). 

• Transfers the 'control out B' signal to the line interface 
base; 'control out B' defines the data on the CSB data 
out bus. 

I nput I nstructi 0 n X '43' -
Control B/C-Page A-190 

The scanner: 
• Transfers the 'control in B' signal to the line interface 

base (LIB). The LIB transfers the the 'B' data part of 
the auto call unit interface status to the scanner B reg
ister; this status transfers on the CSB data in bus. 

• Transfers the 'control in C' signal to the LIB. The LIB 
transfers the the 'c' data part of the auto call unit inter
face status to the scanner; this status also transfers on 
the CSB data in bus. 

• Transfers 'B' data from the scanner B register, and 'c' 
data from CSB data in bus to the "R" field general 
register. This data transfers on the central control 
unit inbus. 

The program: 
• Checks the status of the auto call unit interface leads. 

o () o 00 o o 

INPUT/OUTPUT INSTRUCTION 
SEQUENCE EXAMPLE (PART 4) 

Output Instruction X'41' o Start Scanner and Reset Bit 
Service Level 2-Page A-240 

The scanner: 
• Transfers the 'reset bit service' signal to the LIB. 

• Performs a feedback check test to determine that the 
'bit service' signal from the LIB is OFF. 

• Resets the 'bit service level 2' latch. The scan counter 
increments to the next interface address. 

The program: 
• Has transferred a digit of the telephone number to the 

auto call unit interface. 

• Waits for the next level 2 interrupt from the interface. 

Yes 

No: the level 2 
interrupt to transfer 
the next digit occurs 
at step "1" of this 
sequence. 

• The auto call unit automatically connects the communi
cations line to the data set when the telephone call is 
completed. 

• The program performs the "Initial Service Of The Inter
face" procedure on page A-090 when the data set that 
is attached to the auto call unit is in a ready condition; 
the data set is ready when the 'data set ready' signal 

() 

is ON. The program checks the status of 'data set ready' 
during the initial service of the interface procedure. 

o () o o () 
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INPUT/OUTPUT INSTRUCTION DECODE 

LOGIC REFERENCE: RA101 

I/O Register Address Bus 

\~, .. (f.r.o.m.t.h.e.c.e.nt.r.a.lc.o.n.t.ro.l.u.n.i.t) ........................................ ~I l ________________ ~ r" • _ CS I/O Decodes 

LOGIC REFERENCE: RA 103 

\ Gate Input Data On Inbus (signal from the Central Control Unit) 
( 

LOGIC REFERENCE: RA012 

\ Sample Output Data (signal from the Central Control Unit) 
( 

o 0 o 00 o o o o 

LOGIC REFERENCE: RS103 

INPUTS 
Gate Input Data 

Input 41 
41 Decode A 

Input 42 
42 Decode 

Input 43 
43 Decode 

Input 44 
44 Decode 

Sample Output Data 
OUTPUTS 

40 Decode A 
Output 40 

46 Decode 
Output 41 or 46 

42 Decode 
Output 42 

43 Decode 
~ ___________ 0~utPut43 

44 Decode 
Output 44 

45 Decode 
Output 45 

47 Decode 
Output 47 

o o 000 000 

INPUT/OUTPUT INSTRUCTION 
DECODE A-130 
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INPUT INSTRUCTIONS 

INPUT X'41' INTERFACE ADDRESS 

The Input X'41' instruction loads a general register with the 
Hex address of the Bit Control Block (BCB) that is used 
with the interface the scanner is addressing. Each time the 
scanner stops because of a bit-service request, this input 
may be issued to determine which interface caused the re
quest. 

If the level 2 interrupt is the result of a character-service 
request, the address loaded into the register is X'06FO'. 
This is the address of the pseudo character control block 
used for character service handling. 

Note: The Input X'41' instruction should be executed 
only when a level 2 interrupt has occurred. 

BIT CONTROL BLOCK ADDRESS GENERATION: 

Scan Counter 

4 3 121 o 

LOGIC REFERENCE: RS303 IIIIII 

Example: 

0.6 0.7 1.0 1.1 1.2 1.3 

o 

o 
o 
1 
1 

x '0' 
through 

X 'F' 
for the 
16 LIB 

interfaces 

0- First LIB position. 
1 - Second LI B position. 
o -Third LIB position. 
1 - Fourth LIB position. 

Bit Control Block address X 'OA 10' is generated for the 
third LIB position, line interface 1. 

o o o o () o o o o o o o o () o 

BIT CONTROL BLOCK ADDRESSES 

• Use the bit control block Hex address when addressing an interface 
from the control panel. 

• Program interface addressing uses the bit control block Hex 
address. 

• Logic references to an interface use LIB position and interface 
assignment. 

Bit Control Block Address 
Line 
Interface First LI B Second LIB 
Assignment Position Position 

"00"* "01"* 

0 0800 0900 
1 0810 0910 
2 0820 0920 
3 0830 0930 

4 0840 0940 
5 0850 0950 
6 0860 0960 
7 0870 0970 

8 0880 0980 
9 0890 0990 
A 08AO 09AO 
B 08BO 09BO 

C OOCO 09CO 
0 0800 0900 
E 08 EO 09EO 
F 08FO 09FO 

*"00", "01", "02", and "03" denote the tailgate plug locations of 
the LI B. These plug locations are illustrated in "I/O Gate Inter
face Connector Positions" in the Line Interface Base section of 
this manual. 

Third LIB 
Position 
"02"* 

OAOO 
OA10 
OA20 
OA30 

OA40 
OA50 
OA60 
OA70 

OA80 
OA90 
OAAO 
OABO 

OACO 
OAOO 
OAEO 
OAFO 

00 () o o o o 

Fourth LIB 
Position 
"03"" 

OBOO 
OB10 
OB20 
OB30 

OB40 
OB50 
OB60 
OB70 

OB80 
OB90 
OBAO 
OBBO 

OBCO 
OBOO 
OBEO 
OBFO 

() () 

INPUT X'41' 
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INPUT Xl 421 CONTROL A 

The Input X'42' instruction loads a general register with 
the 'control A' information. An Input X'42' instruction 
is a direct bit for bit reflection of the last Output X'42' 
instruction. 

Note: The Input X'42' instruction should be executed 
only when the scanner is stopped. 

COMMUNICATIONS LINE INTERFACE 
Input X'42' General Register Bits: 

1.6 1.7 Oscillator Select. 
Selects one of four bi~ rates. 

1.5 Data Rate Select. 
"1" = high data rate. 
"0" = low data rate. 

1.4 External Clocking. 
"1" = external (data set) clocking. 
"0" = internal (data terminal) clocking. 

1.3 Synchronous Mode !Interface Clocking)' 
"1" = synchronous clocking. 
"0" = start-stop clocking. 

1.2 Data Terminal Ready (DTR). 
"1" = DTR active (ON). 
"0" = DTR inactive (OFF). 

1.1 Diagnostic Wrap Mode. 
"1" = diagnostic wrap mode. 
"0" = normal mode. 

1.0 Bit Service Priority 
"1" = low priority. 
"0" = high priority. 

0.6 0.7 Mode Select Bits 

II 
2 

o 00 o o 00 o 0 0.0. • 0 o 

Mode Select Bits 
Conditions Requiring Interface Service 

1 2 

0 0 • Diagnostic Bit Service Request 

• Force Bit Service Request 

0 1 • Ring Indicator or Data Set Ready Active 

• Diagnostic Bit Service Request 

• Force Bit Service Request 

1 0 • Space Received 

• Data Set Ready Inactive (OFF) 

• Diagnostic Bit Service Request 

• Force Bit Service Request 

1 1 • Normal Bit Service Request 
(interrupt every bit time) 

• Diagnostic Bit Service Request 

• Force Bit Service Request 

INPUT X'42' A-150 

-----------------------------------------------------------------------~~-------------------------------------------------------------------------------------------
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INPUT X'42' CONTROL A (PART 2) 

INPUT X'42' DATA FLOW FROM LINE INTERFACE BASE 

LOGIC REFERENCE: RS107 

42 Decode 
Control I n A-Signal to the Line I nterface Base 

Bit Service Level 2 

LOGIC REFERENCE: RS306 

I nput Control A 

CSB Data In 1 A 

CSB Data In 2 

CSB Data In 3 

CSB Data In Bus (from Line Interface Base) CSB Data In 4 

CSB Data In 5 

CSB Data In 6 

CSB Data In 7 

o () O· ' \' • I .....-" () o 

I nput A Data 1 

I nput A Data 2 

Input A Data 3 

Input A Data4 

Input A Data 5 

Input A Data 6 

Input A Data 7 

INPUT X'42' (PART 2) A-160. 

Inbus Bit 1.1 

Inbus Bit 1.2 

Inbus Bit 1.3 . 
.. Inbus Bit 1.4 Inbus (to Central Control Unit) 

I nbus Bit 1.5 

Inbus Bit 1.6 

Inbus Bit 1.7 

o o 00 o o o 00 o 000 o o () 
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INPUT X'42' CONTROL A (PART 3) 

AUTO CALL UNIT INTERFACE 

Input X'42' General Register Bits: 

I 
1.0 Bit Service Priority 

A"'" = Low priority 
A "0" = High priority 

0.6 0.7 . Mode Select Bits 

II 
1 2 

"INPUT X'42' MODE AND LINE PRIORITY STORE DATA FLOW 
LOGIC REFERENCE: RS304 . 

5 

Scan Counter 

4 I 3 I 2 

I 
Decode Address 

1 of 64 interfaces 

o 

Mode/Priority 
Store 

Mode Bit 1 

Mode Bit 2 

Low Priority 

Input 42 

Mode Select Bits 
1 2 

0 0 

1 1 

0 1 
1 0 

Inbus Bit 0.6 

Inbus Bit 0.7 Input Bus (to Central Control Unit) 

Inbus Bit 1.0 

o 0000000 

Conditions Requiring Interface Service 

• Diagnostic Bit Service Request 

• Force Bit Service Request 

• Normal Bit Service Request 
(interrupt every bit time) 

• Diagnostic Bit Service Request 

• Force Bit Service Request 

• These modes are not used with the 
auto call unit interface. 

INPUT X'42' (PART 3) A-170 



(~~ e .! 
JI 

ct') ~: 

INPUT X 643' CONTROL SIC 

The Input X'43' instruction loads a general register with 
'control B/C' information. 'Control B/C' information con
tains data received from the interface, error information, 
and interface status. 

Note: The Input Xr43' instruction should be executed only 
when the scanner is stopped. 

COMMUNICATIONS LINE INTERFACE 
Input X'43' General Register Bits: 

0.' 0.2 0.5 0.6 0.7 

I 
0.7 Send Data 

"1" = send data buffer MARK. 
"0" = send data buffer SPACE. 

0.0 

"" 0 1 

0.6 Request to Send (RTS). 
"'" = RTS active (ON). 
"0" = RTS inactive (OFF). 

0.5 New Sync. 
"'" = new sync active (ON). 
"0" = new sync inactive (OFF). 

'0.4 'Transmit Mode. 
"1" = transmit mode. 
"0" = receive mode. 

0.3 Received Data Lead 
"'" = receive data signal at a SPACE level. 
"0" = receive data si,gnal at a MAR K level. 

0.2 Interface Check Summary 
"," = (a) feedback check, (b) data set ready OF F, 
or (c) a bit overrun or underrun. 

0.' Feedback Check. 
"'" indicates that the send data bitwas not transferred 
to the interface correctly, or that the interface bit service 
request failed to reset. ' 

Receive Data. 
"1" = line interface receive data bit buffer level at MAR K. 
"0" = line interface receive data bit bufferievel at SPACE. 

ifJI :0 :,(~ C l)\ 0 1 
,,-,Y • ..il 0 0 0 {JI \ / (0 0 0 

1.0 

0 10 Y 0 

INPUT X '43' 

,.71 

I 
1.7 Bit Overrun/Underrun. 

"1" indicates that a bit overrun or underrun has occurred. 

1.6 Bit Service. 
"'" indicates that an interface bit service is required. 

'.4 

'.5 Diagnostic Mode. 
"1" '" diagnostic mode. 
"0" = normal mode. 

Telegraph (TTY) Interface Echo Check, 
"'" indicates that a TTY echo check has occurred. 

1.3 Received Line Signal Detector 
"1" = receive line signal detect is active (ON I. 
"0" = receive line signal detect is inactive (OFF). 

1.' 

1.2 Not Data Set Ready (DSR). 
"'" = DSR inactive (OFF). 
"0" = DSR active (ON). 

Ring Indicator . 
"'" = ring indicator active (ON I. 
"0" = ring indicator inactive (OFF). 

Not Clear to Send (CTSI. 
"1" = CTS inactive (OFF). 
"0" = CTS active (ON). 

~.rt 
'4J '0\ ",Y (} ~~, 

\~~i 0 0) t'"", 
(Jc· 

,~(')' 
\(.-) 0 0 ('~ 

'/ 
,r~l 
\il ;V 
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INPUT X143' CONTROL B/C (PART 2) 

AUTO CALL UNIT INTERFACE 
Input X'43' General Register Bits: 

0.4 0.5 0.6 0.7 

IIII 
8 4 2 

The dial digit in BCD form. 

0.3 Digit Present (DPR). 
'T' = DPR active (ON). 
"0" = DPR inactive (OFF). 

0.2 Interface Check Summary. 

1.0 

1.1 

1.2 

1.3 

1.4 

. 1.5 

1.6 

Bit Overrun/Underrun. 
"1" indicates that a bit overrun 
or underrun has occurred. 

Bit Service 
"1" indicates that an interface 
bit service request is required. 

Call Originating Status (COS) . 
Signal from the Auto Call Unit: 
"1" = COS active (ON) .. 

. "0" = COS inactive (OFF). 

Call Request (CRQ). 
Signal to the Auto Call Unit: 
"1" = CRQactive (ON). 
"0" = CRQ inactive (OFF). 

Power Indicator (PWII. 
Signal from the Auto Call Unit: 
"1" = PWI active (ON). 
"0" = PWI inactive (OFF). 

Not Data Line Occupied (DLO). 
Signal from the Auto Call Unit: 
"1" "" DLO inactive (OFF). 
"0" "" DLO active (ON). 

Present Next Digit (PND). 
Signal from the Auto Call Unit: 
"1" = PND active (ON). 
"0" = PND inactive (OFF). 

Not Abandon Call and Retry (ACR) 
Signal to the Auto Call Unit: 
"l"=ACR inactive (OFF). 
"0" =ACR acti,ve (ON 1. 

"1" = (a) feedback check, (b) data line occupied OFF,or 
(e) a bit overrun or underrun. 

0.1 Feedback Check. 
"1" indicates. that the NBl Bit (dial digit no. 1) was not 
transferred to the interface correctly, or that the bit 
service request failed to reset. 

o 00 o 00000000000 

CONTRQ~J~ SIGNALS TO THE LINE INTERFACE BASE 

LOGIC REFERENCE: RS107 

42 Decode 
Control In A 

Bit Service Level 2 A 

Control In B 

43 Decode 
Control In C' 

Bit Service Level 2 

42 Decode ------'~t tJ----
43 Decode ------:---1) 1-') -----r t 
Control In B 

Control In A ______________ _ 

Control In C ______________ _ 

• 

_
INPUT X'43' (PART 2) A-190 
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INPUT X'43' CONTROL BIC (PART 3) 

INPUT X l 43' DATA FLOW 
CSB Data In Bus (from Line Interface Base) 

LOGIC REFERENCE: RS308 
Input 43 

CSB Data In Pos 1 

CSB Data In Pos 2 

eSB Data In Pos 3 

CSB Data In Pos 4 

CSB Data In Pos 5 

CSB Data In Pos 6 

CSB Data In Pos 7 

LOGIC REFERENCE: RS202 

Input C Data 1 
Input Bus Bit 1.7 

Input C Data 2 
Input Bus Bit 1.4 

Input C Data 3 Input Bus Bit 0.3 

"Input C Data 4 
Input Bus Bit 0.4 

Input C Data 5 
.Input Bus Bit 0.5 

Input C Data 6 
Input Bus Bit 0.6 

Input C Data 7 
Input Bus Bit 0.7 

Input 43 
I:'l Input Feedback Check • Inbus Bit 0.1 

_F_ee_d~b~a~ck~C~h~ec~k~ _______ ~~------------------~--------~~~------~---'~~~~~----------JI 

Input 43. 

Feedback Check 

Bit Overrun 

Not Data Set Ready 

/( .. ')\ 
~~ Ji 

Input Interface Check Summary Inbus Bit 0.2 

,0·."\ , I 
•. I (O"i 10' 0", \." ',' " " ,I' () 

LOGIC REFERENCE: 

Input 43 

CSB Data In 1 

S2.5 Time 

CSB Data In 2 
PH 

'52.5 Time 

CSB Data In 3 

S2.5 Time 

B Data In 4 

S3 Time 

CSB Data In5 

S3Time 

CSB Data In 6 

53 Time 

CSB Data In 7 

52.5 Time 

Input Bus (to Central Control Unit) 

o 101 
~ 

PH is set during 
Control In B 

Input 43 

PH is gated to Inbus 
during Control In C 

Input B Not Data 1 

Input B Not Data 3 

Input B Data 4 

Input B Data 5· 

Input B Data 6 

B Data 7 

0' .'" I 'II 

INpUT X'43' (PART 3} 

1 

Inbus Bit 1.0 

Inbus Bit 1.1 

Inbus Bit 1.2 

InbusBit 1 .3 

Inbus Bit 0.0 

Inbus Bit 1.5 

Inbus Bit 1.6 

(1(''1\ 
cJJlj) 

A-200 
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INPUT X'44' STATUS 

The Input X'44' instruction loads a general register with 
the contents of the Type 1 Scanner status register. This 
register contains (1) indications of level 1 check interrupt 
requests from the scanner, (2) the scanner enable/disable 
condition, and (3) character service request information. 

COMMUNICATIONS LINE AND AUTO CALL UNIT INTERFACE 

Input X'44' General Register Bits: 

Byte 0 

0.4 Character Service Pending 

Byte 1 

1.7 

1* Central Control Unit (CCU) Outbus Check 
"1" indicates that a CCU outbus parity check has been 
detected (bad parity detected on an output instruction). 

1.6 LIB Select Check 
"1" indicates that more than one LI B or more than one 
interface has been selected. 

1.5 LIB-4 BitClock Check 
"1" indicates that a LI 8-4 bit clock parity error has 
Qccurred. 

1.4 lIB-3 Bit Clock Cheek 
"1" indicates that a lIB-3 bit clock parity error has 
occurred. 

1.3 LlB-2 Bit Clock Check 
"1" indicates that a LlB-2 bit clock parity error has 
occurred. 

1.2 lIB-1 Bit Clock Check 
"1" indicates that a L1B-1 bit clock parity error has 
occurred. 

"1" indicates that the program has a character service 
request pending. 

0.3 Scanner Enable 
"1" indicates that the scanner is enabled. 

0.2 Override Remember 
"1 " indicates the override remember latch is ON. 

0.0 Mode Bit Override 
"1" indicates the mode bit override latch is ON. 

INPUT X'44' 

000 

A-210 



'" ./ 
f'~ :" jJ 

INPUT X'44' STATUS (CONTINUED) 

INPUT X'44' DATA FLOW 

LOGIC REFERENCE: RS102 

Input 44 

Outbus Parity Check 
A Input Outbus Parity Check 

LOGIC REFERENCE: RS105 

Input 44 

______ - ________ ......;"'--____ r:lA ,Input scanner.' Enab.led 
Scanner Enabled L:.J' " . 

Input 44 

Char. Servo Pend. 

LOGIC REFERENCE: RS206 

Input 44 

BC Error 1 

BC Error 2 

BC Error 3 

BC Error 4 

Address Error 

,r", f~ 
rh 0 if), I,y \~.I , 

._)/ '~,~ 

A 

A 

f0 
J 

Input Character Service Pending 

InpOt Bit Clock Error LIB 1 

Inp~t Bit Clock Error LIB 2 

Input Bit Clock Error LIB 3 

Input Address Error 
(LI B Se1eCt€Jl$ckr 

1,.1'")·\ 
r, (r~ (. '-

i ' \L .. ;> \ ..... / \...-)' 

/11""'''\" 

INPUT X'44~ (PART 2) A-220 

CCU 

Inbus Bit 0.3 

Inbus Bit 0.4 

Inbus (to Central Control Unit) 

CCU 
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OUTPUT INSTRUCTIONS 

OUTPUT X'40' MODE BIT OVERRIDE 

~. The output X'40' instruction sets two scanner latches, 
the 'mode override' latch and the 'override remember' 
latch. 

• The scanner ignores the output instruction X'40' "R" 
field general registef'ibit settings. 

T 
· Tfiieprogram issues an output instruction X'44' to 

reset the 'mode override' latch . 

• Output instruction X'44' "R" field general register 
bit 1.2 is set to a "1" to reset the latch. 

r: The program issues an output instruction X'44' to 
reset the 'override remember' latch. 

Output instruction X'44' "R" field general register 
bit 1.3 is set to a "1" to reset the latch. 

The program issues an input instruction X'44' to 
check the status of the 'mode override' latch. 

r ~. 5 • The program iSS,ues an input instruction X'44' to . + check the status of the 'override remember' latch. 

LOGIC REFERENCE: RS104 LOGIC REFERENCE: RS304 

Output 40 
Set 

Scanner Enabled A 
Output 44 

CD Reset 
Outbus Bit 1.2 

@ 
Set 

Output 44 
Reset 

Outbus Bit 1.3 A 

® 

Mode 
Override Input 44 
Latch 

FL 

Override 
Remember Input 44 
Latch 

FL 

A 
Input Mode Override 

A 
Input Override Remember-

® 

Note Mode Bit 1 

Mode' Bir 2; 
Override Control; 

~. ·override iCOntrot~ signatoverrides alt rnterface . 
mode select bit settings for conditions requiring 
interface service with one exception; 'Mode bit 
override' will not cause a level 2 interrupt for a high 
priority interface with a mode select bit setting of 
6601". 

• The 'override control' signal allows a bit service L2 
interrupt every bit time for·all scanner interfaces, 
except those interfaces with a made select bit setting 
of "01"; This logic is illustrated on page A·040, 
"Set B it Service L2 Latch". 

OUTPUT X'40' 

000 

A-230 
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OUTPUT Xl41 I START SCANNER AND RESET BIT SERVICE L2 REQUEST 

.. 

The Output X'41' instruction starts the scanner at the com
pletion of the line interface servicing and resets the bit 
service request of the interface the scanner is addressing. It 
also resets the program level 2 bit service interrupt request. 
The bit settings of the register specified by the R operand 
are i~nored. 

OUTPUT X'41' CONTROLS 
LOGIC REFERENCE: RS201 

Output 41 or 46 
=-Sc"'-a"':"n-ne-r-::E:-n-;ab-:'Ie-d~-~-
Not Start Scanner 

A 

Reset Bit Service (Signal to 
the Line Interface Base-"LlB") 

LOGIC REFERENCE: RS104 
HOLDOVERS 

Output 41 or 46 1 
~ 

I A L Set Set 
Bit Service Level 2 --.J La FF 

Reset Reset 

_U 

T2 or T3Time 

OUTPUT X'41' TIMING 

2 ~ 

~ 

FF 

----

LOGIC REFERENCE: RS202 

This signal 
should be OF F 
at "Holdover 2" time. 

" { Feedback 
Check 

eSB Data In Pos 7 Latch 
(Bit Service Signal From LI B) 

Holdover 2 Set FL A T2Time 

-

...... !------I~-- 200 Nanoseconds 

/'~ ~t.~·" ,,.-~, 
(' \ ':t } }- I 

TO Time 

T1 Time 

T2 Time 

T3Time 

Output 41 or 46 

Holdover 1 

Holdover 2 

Reset Bit Service 

Check Bit Service 
OFF 

Start Scanner 

:~-·tr\ (""I~ 10\ <y <!~ __ .JV 'tjv' 
~(lJ ,,('~,,' 1'(""'\ ·r'l\ ",n, 

(,jJ le··'· (~ ! '\....y \_J 

1··1~~1 ,f""" it"""i "r~"·.1 ,,0, ,.(""""11(, ~r i' 
''''1''' rf} I·j~i ,,~r"'t, ,.'l ,I ,. i "l~1 ,I '''t,..)' , ,i,-, '-ity, ~"jY - \""--Y· 'h,,-,)Ji .~ ',--- )) \~L_ .. J~ "'J! 

OUTPUT X'41' A-240 

Not Feedback Check Start Scanner 
Holdover 2 , (Reset Bit Service Level 2 

,. A I T')-;-ime 

) to page A-040 

-

'.('"""" ,("'I 
"". 
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OUTPUT X142' CONTROL A 

The Output X'42' instruction sets the mode of an inter
face according to the bit setting of the specified gen
eral register. This instruction also sets, line priority, 
clo~king, data rate, oscillator selection, and diagnostic 
mode for the interface. 

The Output X'42' instruction should be executed only 
when the scanner is stopped. 

COMMUNICATIONS LINE INTERFACE 
Output X'42' General Register Bits: 

o o o o o o 

L Byte 0 I Byte 1 J 
10.01 0 .1 1 0 .2 I 0.3 1 0 .41 0.5 10 .6 1 0 .7 1 1.0 11.1 I 1.21 1.3 .1 1.4 I 1.51 , .6 1 1.7 I 

o o 

1.6 1.7 Oscillator Select. 

o 

I I 
Selects one of four bit rates. 

1 .5 Data Rate Select. 
"1" = high data rate. 
"0" = low data rate. 

1.4 External Clocking. 
"1".= external (data set) clocking. 
"0" = internal (data terminal) clocking. 

1.3 Synchronous Mode (Interface Clocking). 
"1" = synchronous clocking. 
"0" = start-stop clocking. 

1.2 Data Terminal Ready (DTR). 
"1" = DTR active (ON). 
"0" = DTR inactive (OFF). 

1.1 Diagnostic Wrap Mode. 
"1" = diagnostic wrap mode. 
"0" = normal mode. 

1.0 Bit Service Priority. 
"1" = Low priority. 
"0" = High priority. 

0.6 0.7 Mode Select Bits 

II 
2 

o o o o o o o o o o o o o o o o 

Mode Select Bits 

1 2 
Conditions Requiring Interface Service 

0 0 • Diagnostic Bit Service Request 

• Force.Bit Service Request 

0 1 • Ring Indicator or Data Set Ready Active 

• Diagnostic Bit Service Request 

• Force Bit Service Request 

1 0 • Space Received 

• Data Set Ready Inactive (OFF) 

• Diagnostic Bit Service Request 

• Force Bit Service Request 

1 1 • Normal Bit Service Request 
(interrupt every bit time) 

• Diagnostic Bit Service Request 

• Force Bit Service Request 

OUTPUT X'42' A-250 
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OUTPUT X142' CONTROL A (PART 2) 

AUTO CALL UNIT INTERFACE 

Output X'42' General Register Bits: 

I 1.0 Bit Service Priority. 
"1" = Low priority. 
"0" = High priority. 

0.6 0.7 Mode Select Bits 

II 
2 

OUTPUT X'42' MODE AND LINE PRIORITY STORE DATA FLOW 

LOGIC REFERENCE: RS107 

Output 42 

S4Time 

Store Stack Bits 

Not Scanner. Enabled 
OR Control Out A (to Line Interface Base) 

Scanner Enabled 
Mode Bit 1 

Outbus 0.6 A 

Outbus Bit 0.7 
Mode Bit 2 

Low Priority 

o o o o o o o o o o o o o () o o o 

Mode Select Bits 
1 2 

0 0 

1 1 

0 1 
1 0 

LOGIC REFERENCE: RS304 

5 4 

o o 

Scan Counter 

3 I 2 

I 
Decode Address 

1 of 64 Interfaces 

o 

o 

o 

OUTPUT X'42' (PART 2) 

Conditions Requiring Interface Service 

• . Diagnostic Bit Service Request .. Force Bit Service Request 

-,' 
~'; 

• Normal Bit Service Request 
(interrupt every bit time) 

• Diagnostic Bit Service Request 

• Force Bit Service Request 

• These modes are not used with the 
auto call unit interface. 

Mode/Priority 
Store 

o o o o o o o o 
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OUTPUT X'42' CONTROL A (PART 3) 

AUTO CALL UNIT INTERFACE 

General Register (in Central Control Unit) i 

LOGIC REFERENCE: RS106 

Ol,ltbus Bit: 1 .1 
CSB Data Out 1 

Scanner Enabled 

Outbus Bit 1.2 
CSB Data Out 2 

Outbus Bit 1.3 
CSB Data Out 3 

Outbus 
(from Central Control Unit) Outbus Bit 1.4 

CSB Data Out Bus (to Line Interface Base) CSB Data Out 4 

Outbus Bit 1 .5 
CSB Data Out 5 

.- $' 

Outbus Bit 1.6 
CSB Data Out 6 

Outbus Bit 1.7 
CSB Data Out 7 

LOGIC REFERENCE: RS107 

Output 42 

Not Scanner Enable 
Control Out A-Signal to the Line Interface Base (LI B) 

OUTPUT X'42~ (PART 3) 
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OUTPUT X'43' CONTROL B 

The Output X'43' instruction sets the interface into a trans
mit or receive mode and, in the case of transmitting, sets 
the 'request-to-send' signal. Byte 1, bit 7 of the genera~ reg
ister must be loaded with the mark or space that is to be 
sent to the interface. 

Note: The Output X'43' instruction should be executed 
onJywhen the scanner is stopped. 

COMMUNICATIONS LINE INTERFACE 

Output X'43' Gen'eral Register Bits: 

AUTO CALL UNIT INTERFACE 

Output X'43' General Register Bits: 

{) o o o o o o 

1.7 Send Data 
"1" = send MARK data bit to interface 
"0" = send SPACE data bit to interface. 

1.6 Request to Send (RTS) 
"1" = R TS active (ON) 
"0" = RTS inactive (OFF). 

1.5 New Sync 
"1" = new sync line to data set active (ON). 
"0" = new sync line to data set inactive (OFF). 

1.4 Transmit Mode 

1.4 1.5 

"1" = transmit mode. 
"0" = receive mode. 

I 
1.6 1 .7 

IIII 
8 4 2 

The dial digit in BCD form. 

1.3 Digit Present (DPR). 
"1" = DPR line to data set active (ON). 
';0" = DPRIine to data set inactive (OFF). 

1.2 Call Request (eRa) Set. 

0.··/· , , 

"1" = CRa Set line to autocall unit interface active (ON). 
"0" = CRa Set line to autocall unit interface inactive (OFF). 

o () o o () () o 

OUTPUT X'43' A-280 
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OUTPUT X 143' CONTROL B (PART 2) 

OUTPUT X'43' DATA TRANSFER TO THE LINE INTERFACE BASE 

LOGIC REFERENCE: RS106 

Outbus Bit 1.1 
CSB Data Out 1 

Scanner Enabled 

Outbus Bit 1 .2 
CSB Data Out 2 

Outbus Bit 1.3 
CSB Data Out 3 

Outbus 
(from Central Control Unit) Outbus Bit 1.4 

CSB Data Out 4 CSB Data Out Bus (to Lin~ Interface Base) 

Outbus Bit 1.5 
CSB Data Out 5 

Outbus Bit 1.6 
CSB Data Out 6 

Outbus Bit 1.7 
CSB Data Out 7 

LOGIC REFERENCE: RS107 

Output 43 
Control Out B-Signal to the Line Interface Base (LIB) 

Not Scanner Enable 

OUTPUT X'43' (PART 2) A-290 
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OUTPUT X'44' GENERAL CONTROL 

The Output X'44' instruction sets or resets the diagnostic 
bit service request latch, resets the mode override and over
ride remember latches, and resets outstanding error indica
tions. 

COMMUNICATIONS LINE AND AUTO CALL UNIT INTERFACE 

Output X'44' General Register Bits: 

1.7 

I 
1.7 Reset Bit Overrun/Underrun 

"1" resets the bit 
overrun/underrun latch for 
the interface the scanner is 
addressing. 

1.6 Reset Feedback Check 
"1" resets the feedback check latch 
for the interface the scanner is 
addreSSing. It is not possible to 
start the scanner or reset the bit 
service interrupt until output 
instruction X'44' is executed with 
this bit set to "1". 

1.5 Reset Level 1 Checks 
"1" resets all level 1 checks. 

1.4 Reset Character Service Pending 
"1" resets the character service pending 
latch. 

1 .3 Reset Override Remember 
"1 " resets the override remember latch (see page 
A-230 for a description of 'mode override'). 

1 .2 Reset Mode Override 
"1" resets the mode override latch (see page A-230 
for a descri ption of 'mode override'). 

1.0 Diagnostic Bit Service 

o 

"1" sets a latch that causes continuous bit service requests for 
all 64 interfaces (used and unused). 
"0" resets the latch. 

o o () o o o o o () o o 

Diagnostic Bit Service 

LOGIC REFERENCE: RS105 

Output 44 

Outbus Bit 1.0 
Dia{jnostic Bit 
Service Latch 

Reset Character Service Pending 

LOGIC.REFERENCE: RS,105 

Output 44 

Diagnostic Bit Service 

Outbus Bit 1.4 
Reset Character Service Pt;lnding 

Not Scanner Enabled 

Reset Level 1 Checks 

LOGIC,REFERENCE: RS105 

Output 4;4 

Outbus Bit 1.5 

Not Scanner Enabled 

Reset feedback Check 

LOGIC<'REFERENCE: RS105 

Output 44 

Outbus Bit 1.6 

Not Scanner Enabled 

Reset Bit Overrun/Underrun 

LOGIC REFERENCE: RS105 

Output 44 

Outbus Bit 1.7 

o o 0
, 

, I o 

Reset Level 1 Checks 

Reset Feedback Check 

Reset Bit Overrun 

o () o o 

OUTPUT X'44' A-300 
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OUTPUT X'45' SCANNER CONTROL 

The Output X'45' instruction causes the scanner and/or the 
line interface bases to be enabled or disabled. Normally, 
this instruction is used only during initializatIon or when an 
error has occurred that requires a LI B to be disabled. 

Programming Note 
Output X'45' disables interrupts from any LIB attached to 
the Type 1 Scanner. This can be particularly useful when 
a bit-clock error occurs in a LIB causing alevef 1 interrupt. 
Interrupts from the failing LIB can be disabled, which al
lows the remaining LlBs to continue operation. 'Diagnos
tic Bit Service' and 'Force Bit Service' override the LIB and 
scanner disables. 

o o 

COMMUNICATIONS LINE AND AUTO CALL UNIT INTERFACE 

Output X'45' General Register Bits: 

0.7 Disable LI B 4 

o o o 

"0" disables LIB 4 and any L 1, L2, or bit service interrupts 
from LIB 4. 

0.1 

0.2 

0.4 

"1" resets the disable condition. 

0.6 Disable LIB 3 
"1" disables LIB 3 and any L 1, L2 or bit service interrupts 
from LIB 3. . 
"0" resets the disable condition. 

0.5 Disable LI B 2 
"1" disables LI B 2 and any L 1, L2 or bit service interrupts 
from LI B 2. 
"0" resets the disable condition. 

Disable LI B 1 . 
"1" disables LIB 1 and any L 1, L2 or bit service interrupts 
from LIB 1. 
"0" resets the disable condition. 

Reset Scanner Enable 
"1" resets the scanner enable latch, prevents further 
interrupts, forces .allinterfaces to be reset, and allows 
no bit services. 

Set Scanner Enable 
"1"'sets the scanne'r enable latch, allowing normal operation 
of the scanner. 

o o o o o o o o o o o o 

Disable LIB 

LOGIC REFERENCE: RS206 

Output 45 

Outbus Bit 0.4 

Outbus Bit-O.S 

Outbus Bit 0.6 

Outbus Bit 0.7 

Set or Reset Scanner Enable 

LOGIC REFERENCE: RS105 

Output 45 

Outbus Bit 0.1 

Output 45 

Outbus Bit 0.2 A 

Set 

Reset 

...--

PH 

L...--

-PH 

'---

.---
PH 

~ 

.---
PH 

L...--

Scanner 
Enabled 

Latch 

o o o o o o o 

Disable LI B 1 

Disable LI B 2 

Disable LI B 3 

Disable LI B 4 

OUTPUT X'45 , A .. 310 
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OUTPUT X'46' SET CHARACTER SERVICE PENDING 

The Output X'46' instruction is normally used at the end of 
a bit-service request when a character is ready for proces
sing. It sets the 'character-service pending' latch to signal 
the control program that acharacter-service interrupt is re
quired. The instruction then resets the level 2 bit-service 
request and starts the scanner. Since this instruction per
forms a function instead of an operation, the bit settings 
of the register are ignored. 

OUTPUT X'46' CONTROLS 

LOGIC REFERENCE: RS105 

46 Decode 

Character 
Service 
Pending 

Scanner Enabled 
I--_Se_t __ F C_""F~ ____ ln_p_u_t_e_h_ar_a_ct_e_r _Se_r_vi_ce_Pe_n_d_in...:.-9 

LOGIC REFERENCE: RS201 

Output 41 or 46 ..-
Scanner Enabled 

A 
Reset Bit Service (Signal. to the Line Interface Base - "LlB") 

Not Start Scanner 

LOGIC REFERENCE: RS1.04 
HOLDOV-ERS 

Output 41 or 46 1 

1 A: 
Set Set 

Bit Service Level 2 -

La - FF 
Reset Reset 

-

T2 or T3Time 

() 0'" I, .,0' , I o (~) () o o O,~ 
y 

2 

~ 

FF 

-

LOGIC REFERENCE: RS202 

This signal 
should be OFF Vi .... 
at i'Holdover 2" time. ' 

.. 

OUTPUT X'46' TIMING 

TO Time 

T1 Time 

T2 Time 

T3 Time 

Output 41 or 46 

Holdover 1 

Holdover 2 

Reset Bit Service 

Check Bit Service OFF 

Start Scan ner 

Set 

Feedback 
Check 
Latch 
-

'\-
.---

FL 
eSB Data In Pos 7 

~ (Bit Service Signal From LIB) 

Holdover 2 1 A I-
I T2Time 
~ 

() () o o o () 

Not Feedback Check 

Holdover 2 

T3 Time 

o o 

OUTPUT X'46' 

200 Nanoseconds -~~----~ 

Start Scanner 
r--

(Reset Bit Service Level 2) t o page A-040 
A 

-

0,': " o o £')" 
~.Y 

A-320 

o o~ 
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0 0 0 0 0 0 0 0 0 

OUTPUT X'47' FORCE BIT-SERVICE REQUEST 

The Output X'47' instruction forces a bit-service interrupt 
"'c; request for the interface address specified in the general reg~ 

ister. This instruction is normally used to stop the scanner 
on a disabled interface so that the program may enable it. 

0 

COMMUNICATIONS LINE ~ND AUTO,CALL UNIT INTERFACE 

OutputX'47' General Register Bits: 

0.6 '.3 

GENERAL REGISTER Brt DEFINITIONS 

Output X'47' GO,neral Register ~its: 

o 
o 
1 , 

L X'O' j 
through ~ 

X 'F' 
for the 
16 LIB 

interfaces 

O· First LIB Position 
1 - Second LI B Position 
o . Third LI B Position 
" • Fourth LI B Position 

0 0 0 0 0 0 

Output 47 

0 0 0 0 0 0 0 0 

LOGIC REFERENCE: RS201 

Output 47 

Output 41 or 46 

Scan Compare 

Set 

Reset 

Output 
47 

Latch 

FL 

SCAN COUNTER BIT DEFINITIONS 

5 

o 
o 
1 
1 

Scan Counter 

l- X'O' ~ through 
X 'F' 

for the 
16 LIB 

interfaces 

0- First L1 B Position 
1 - Second LI B Position 
0- Third LI B Position 
1 - Fourth LI B Position 

0 0 0 0 

Scan Compare 

0 0 

to 

A-040 

OUTPUT X'41' 

0 ,0 
" 

A-330 
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DIAGNOSTIC WRAP MODE 

• Provides ability to wrap transmit data from an interface 
set to 'diagnostic' and 'transmit' mode to one or more 
interfaces set to 'diagnostic' and 'receive' mode. 

• The program issues an output instruction X'42' to set an 
interface to 'diagnostic' wrap mode. 

• The program sets these bits in the output instruction 
X'42' "R" field general register: 

1.7 

1 .6 1 .7 Osci lIator Select 
Bits. 

Q~6 0.7 

Select one of four 
interna I asci lIator 
bit rates; The rate 
must be the same 
for the transmit 
and receive 
interfaces. 

1 .5 Data Rate Select. 
May set to "1" or "0". 

1.4 External Clocking. 
Must set to "0" for internal 
clocking. 

1.3 Synchronous Mode (Interface Clocking). 
May set to "1 " or "0". 

1.2 Data Terminal Ready (DTR). 
Must set to "0" (DTR. inactive-OFF)' 

1.1 Diagnostic Wrap Mode. 
Must set to "1" (wrap mode active). 

1 .0 Bit Service Priority. 
May set to "1" or "0" (low or high priority). 

Mode Select Bits. 

• The program issues an output instruction X'43' to set an 
interface to transmit or receive mode; One interface is 
set to transmit mode, the other interfaces in 'diagnostic 
wrap' mode are set to receive. 

• The program sets these bits in the output instruction 
X'43' "R" field general register:-

1.7 

I 
1.7 Send Data. 

"1" = send MARK data bit to 
'test data' latch. 
"0" = send SPACE data bit to 
'test data' latch. 

1.6 Request to Send (RTS). 
Set to "1" in transmit mode. 
Set to "0" in receive mode. 

1 .5 New Sync. 
Set to "1" or "0". 

1.4 Transmit Mode. 
Set to "1" for transmit mode. 
Set to "0" for receive mode. 

II Set for conditions requiring interface service. 
Mode Select Bits Conditions Requiring Interface Service 

2 
1 2 

0 0 

0 1 

1 0 

1 1 

o 0·.··, '1/ (} 

• Diagnostic Bit Service Request 

• Force Bit Service Request 

• Ring Indicator or Data Set Ready Active 

• Diagnostic Bit Service Request 

• Force Bit Service Request 

• Space Received 

• Data Set Ready Inactive (OFF) 

• Diagnostic Bit Service Request 
• Force Bit Service Request 

• Normal Bit Service Request 
(interrupt every bit time) 

• Diagnostic Bit Service Request 

• Force Bit Service Request 

(} o o ~, 
It __ v 

TEST DATA LATCH 

LOGIC REFERENCE: RS105 

Output 43 (Control B) 

DIAGNOSTIC MODE 

Transmit 'SPACE' when 
in Diagnostic Mode 

Test Data 

FL 

A-340 

Outbus Bit 1.7 

(Send Data = Mark) 
2 3t--~-~ Mark Test Data 

...... _-.1 

o 

,Transmit 'MARK' when 
- in Diagnostic Mode 

I ndicates the line interface the scanner 
is addressing is in diagnosticwrap mode Resets 'test data' latch to 'MAR K' when setting 

the line interface to Diagnostic Wrap Mode 

LINE INTERFACE BASE = 1 

,r -----;L~-;E;L~E~T~F~~---- '-1
1 Not DTR* 

1_::#;::Selects Test Data 1 I ... -." I 

I ~ I ~~~a X Rev I 
Select j I Buffe ! 
~ I 

I 1 L _________ ~ _______ --J 

*This line not present on all line sets. 
To other LI Bs See the specific line set data flow page. 

O-~ \ '/ o o o o 0,/ -, 
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Scanner Initial i zation Interface Control Word 

TYPE 2 COMMUNICATION SCANNER The scanner and its associated II Bs are placed in a disabled 
state (1) during a power-on sequence, (2) during an IPL, 

The lew provides the normal communications link between 
the control program and the scanner, and between the con
trol program and the interface hardware. The scanner con
tains 96 ICWs, one for each of the line/autocall interfaces 
that may be attached. Certain fields within the ICW are used 
to buffer information about the interface between succes
sive scans. INTRODUCTION 

The type 2 communication scanner provides the interface 
between the line attachment hardware (line or autocall inter
faces) and the CCU. The primary function of the scanner is 
to monitor the communication lines for service requests. 
Four scanners may be installed in the 3705, as indicated in 
the type 2 scanner configuration diagram. Each scanner sup
ports both synchronous and asynchronous half-duplex lines 
operating at various line speeds. For each line interface, the 
control program initializes the line type (BSC, start-stop, 
autocall), character length, type of bit clocking (business 
machine or modem), bit clocking speed for business 
machine clocking, and interrupt priority. 

Functions of the Type 2 Scanner 

The type 2 scanner: 
• Scans the line/autocall interface addresses in the LIB 

positions it supports. 
• Performs character assembly/disassembly 
• Provides character buffering 
• Signals program level 2 interrupts to the attachment 

base when program service is required-such as char
acter service 

• P("ovides bit clock addresses for the LI B positions it 
supports so the LI B can generate the strobe pulse for 
receive operations. 

• Provides up to four oscillators that generate business 
machine transmit and receive pulses for use by the 
line/autocall interfaces. 

• Signals program level 1 interrupts for failures in the 
scanner, LIB, and line/autocall interface. The cause of 
the level 1 interrupt is buffered in the check register. 

• Monitors the state of certain carrier equipment and 
autocall unit lines for interfaces that are selected by 
the control program and buffers the state in the dis
play register where the program may display it on the 
control panel. 

Type 2 Attachment Base 

The type 2 attachment base provides common interface con
trols to the central control unit and line addressing controls 
for the type 2 scanner and is contained on two cards located 
at A-B3D2 and A-B3E2 (see B-030). 

The attachment base: 
• Generates line interface addresses for all type 2 scan~ 

ners for scan addressing 
• Performs address substitution under program control 
• Provides a buffer for the interface address for program 

addressing 
• Provides the mechanism for buffering program level 2 

interrupts by priority. 

TYPE 2 SCANNER CONFIGURATION 

Attachment I Type 2 ~ base signals 
Attachment Base 

~ Signals/gates 

Central I/O Reg adr bus 
Type 2 -

(3) by a control panel reset, or (4) during the execution of 
an Output X'43' when the general register specified by the, 
R field contains appropriate bits. The control program must 
enable each scann'er by executing Output X'43' with bits 
0.1 = 1 and 1.6 = 1 before the control program can 
initialize each ICW (interface control word) and the asso
ciated line or autocall interface. This initialization must 
occur before the line interface can be placed in operation. 

Attachment Attachment 
base signals .. .. base signals .. 
Signals/gates Signals/gates . 
I/O Reg adr bus 

Type 2 
I/O Reg adr bus 

Type 2 .. . 

The ICW: 
• Buffers and serializes the character to be transmitted 
• Deserializes and buffers the received character 
• Buffers the autocall digit 
• Buffers the status of autocall lines 
• Buffers the mode of operation 
• Buffers the status of the operation 
• Is used to initialize the line interface hardware and the 

scanner operation for that interface. 

Attachment 
base signals 

.. Signals/gates .. 
I/O Reg adr bus 

Type 2 Control Scanner 1 Scanner 2 Scanner 3 Scanner 4 Unit Inbus Inbus Inbus Inbus 
-- -- -- -

Outbus Outbus Outbus Outbus .. . r . 
LIB LIB LIB LIB LIB LIB LIB LIB 
string 2 string 1 string 2 string 1 string 2 string 1 string 2 stri ng 1 

LIB4 LIB 1 L1B4 LIB 1 L1B4 LIB 1 L1B4 LIB 1 
161ine l61ine 16 line 161ine 16 line 16 line 161ine 161ine 

.max max max max max max max max 

050-05F 020-02F OOO-OOF OAO-OAF 150-15F 120-l2F 1 00-1 OF lAO-1AF 

LIB 2 L1B5 L1B2 LIB 5 LIB 2 L1B5 L1B2 
16 line 161ine l61ine 161ii'le 16 line 161ine l61ine 
max max max 'max max max max 

030-03F OEO-OEF OBO-OBF 160-l6F l30-13F 1 EO-l EF 1 BO-1BF 

L1B3 L1B6 L1B3 LIS 6 LIB 3 LIB 6 L1B3 
161ine 161ine 16 line 161ine 161ine 161ine 16 line 
max max max max max max max 

040-04F OFO-OFF OCO-OCF 170-17F 140-14F 1 FO-l FF 1 CO-lCF 

\. line In'.",,,,, / ~ addresses assigned 
to L1Bs. 

TYPE 2 COMMUNICATION SCANNER B -000 
_

INTRODUCTION 

.......... z .. ~qaa .................................................................... ----------------------------- -------------------------------------------------------------------------------------------------------------------
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TYPE 2 COMMUNICATION SCANNER INTRODUCTION, PART 2 

PROGRAM ADDRESSING 

The control program accesses the ICW or scanner during 
that part of the scanner cycle called CCU time. During CCU 
time, the scanner implements the input and output instruc
tions (see Input/Output section) that apply to that scanner .. 
During this time, the interface address in ABAR (attachment 
buffer address register) accesses the associated ICW and selects 
the scanner. The control program executes input instructions 
to obtain the status of this ICW, or executes output instruc
tions to change the contents of this ICW. 

The control program also executes input instructions to 
obtain (1) the interface address in ABAR, (2) the status of 
the check register, and (3) the status of the display register. 

The control program also executes output instructions to 
(1) set the interface address in ABAR, (2) set the state of 
the substitution control register, (3) set the state of the 
upper scan limit latches in the selected scanner, (4) enable 
or disable a LIB or scanner, or (5) set or reset the scanner 
control functions. 

SCAN ADDRESSING 

Each scanner services the line/autocall interface during that 
part of the scanner cycle called CSB time. During CSB time, 
the scan counter in the attachment base provides an inter
face address to all scanners in parallel to be used by each 
scanner for scan addressing. Each ,scanner uses th is inter
face address to access the corresponding line/autocall inter
face and the associated ICW. The scanner receives the status 
of the line/autocall interface and determines if a bit 
service request is active. If a request is active, the scanner, 
under control of the primary control field in the ICW, per· 
forms the bit service operation and updates the ICW con· 
tent. The scanner signals a character service level 2 interrupt 
when appropriate. If the scanner does not detect a bit 
service request, the bit service operation does not occur. 

The scan counter furnishes 96 discrete interface addresses 
to all scanners in parallel. The address substitution mecha· 
nism in the attachment base can modify certain addresses 
before they are sent to the scanners. Each scanner contains 
an upper scan limit mechanism for modifying the interface 
address received from the attachment base. Modification 
only occurs during scan addressing. Address substitution and 
upper scan limit modification are both under control of the 
program. 

LEVEL 1 INTERRUPTS 

Failures in the scanner can affect all communication lines 
attached to the 3705, or can affect at least a group of lines 
within a particular LIB. The detection of one or more of 
the failures is indicated by a type 2 scanner n level 1 inter· 
rupt request. Each scanner contains a check register which 
buffers the condition that causes the level 1 interrupt. 

TRANSM IT OPERA nON 

The program initializes the operation and places the first 
character into the SDF (serial data field) and the second 
character into the PDF (parallel data field) of the ICW asso· 
ciated with that line interface. The SDF serializes the char· 
acter and sends it to the line interface a bit at a time under 
control of the bit service request from the line interface. 
The line interface then sends the bits to the modem or 
transmission line under control of the transmit oscillator 
located in the scanner or external clock in the modem. The 
control program must furnish all the data to be transmitted 
(such 'as line control, initial SYN and PAD, and response char· 
acters). The scanner only adds the start and stop bits for start· 
stop operations. 

When the character has been transmitted, the scanner reo 
quests a level 2 interrupt to signal the control program that 
another character can be sent to the scanner. The scanner 
transfers the next character from the PDF to the SDF so 
transmission can continue while the control program 
(1) loads the next character into the PDF, or (2) signals 
the scanner that the last character has been transmitted by 
changing to transmit turnaround mode. 

f}) rl (} (~} ~"l\ rfr'~ ~-"J rfl, 0 1 (} ("\ 0 ", V "1./ \ _.,If/ \~.)/ \' '1/ ,y .Y 

RECEIVE OPERATION 

The line interface receives the bits from the modem or 
transmission line. The line interface strobes the bits into 
its receive buffer. The strobe is under control of the bit 
clock control (located in the LIB) for business machine clock· 
ing. The scanner contains the receive oscillator that controls 
the bit clock circuit in the LIB. The modem receive clock 
pulses generate the strobe pulses when external clocking is 
specified by the control program for synchronous operation. 
In either case, the strobe generates a bit service request 
in the line interface which signals the scanner that the receive 
buffer contains the received bit. The scanner places the 
bits into the SDF until a character has been assembled and 
then transfers the character to the parallel data field. The 
scanner strips the start and stop bits off the character and 
then causes a program level 2 interrupt. The control pro· 
gram can execute an input instruction to obtain the character 
in the PDF. 

The only character the scanner recognizes is the first SYN 
character used for phase initialization in synchronous 
operation. The second SYN character must be recognized, 
by the control program before 'character phase' is identi· 
fied by the program. If the second character is not the SYN 
character, the control program changes the operating mode 
from receiving to monitoring, and the search for character 
phase resumes. 

The control program determines when an ending character 
or sequence has been received and changes the operating 
mode accordingly. 

(~~ ~r~; 
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TYPE 2 COMMUNICATION SCANNER 
INTRODUCTION (PART 2) 
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TYPE 2 ATTACHMENT BASE AND COMMUNICATION SCANNER DATA FLOW 

BCC Read 

~1-~O~R~eg;is~t:er~A~d~dr~e:ss~B~US~ ..................... 8.+.P .................................. +-.................................... ~~~~ .................................... ~TonextS~nner/AdaPter 

{ 

16+2P 
6~~ ~O~u~tb~U:S~ .................................................................... ~ ........................ ~ .......... ~ .............. ~ ............................................ ~~~~~~:~/ 
6-020 Z Bus I ~ Adapter Output X'42' X Output X'43' Control (bit 38) 

6 Output X'44' ICW(O-3, 5-15) 
X Output X'41' 1. ... -_ ..... -.... Output X'45' ICW(16-23) X 

;,11,.2.' - ...... - ... 1.5 I Output X'46' ICW(24-33) 0.0 • 1.7 
Scan Counter Pre Substitution Output X'47' ICW(34-43. except 38) ___ .... 

(8) Control Register I 1'B041 Output Register 
(4) (16) 

TB241 

BCC Write 

Bit clock select (4) 
• CX006 

COT2-IX 
CX005 I Not Rl- X 

Input/Output. 
Decode 

TA911 

TB051 ,Inter Rev Osc (0-3) 

FromosCllnterTransmit OSC (0-3): 

Reset Bit Service 

o 

CX006 I 
I 
I 

I 47a, Test Data Mark To LIB 
C-020 

rPgm L2 interrupt 

I X Output X'40' 

-_ .... ---X • _____ 1a....------.lI_ 

r- Inpu,t X'40' 
Address Register 
Attachment Buffer I 

x-co 
... 4 .. ln_D.at.a.B.us..-!!-____ ._* 4 I, CX009 I 
To CCU rNot CO 
6-020 Line Address Bus 

.. __ X--.................. --~~ .................................. ~ 
(10+P) I X-C5 

See 
X04-----~ 

• 
B-340 

Lx 
Program L2 

Interrupt 

Priority 

(load 
pri reg) 

- ""_"'_'? Select 
·'·:;::::$.:;~WllI~i! ~:~f:;:~ 

L2 
Interrupt 
Controls 

CX003,4,7 

PrioritY 
Register 
Occupied 
Latches 
CX002 

C2 

l CSB 1-4 common bit 0 
X 

I . CSB 1-4 common bit 1 X ' 
Level 2 
Interrupt 
Request CSB 1-4 wants pri reg 

X ____ .. __ ~~--~~ .. ~ 
L TA611 , -

C5 Priority registers avai lable .... --_.X . 
C4-CO--' 

Registers (9) ~~----------~-------------X 

• X 

• 
CXOOS 

(To read out highest 
priority register) See B-340.J 

Bid for L2 Interrupt 

o 
-------- Write- X 
o CSB Time 

(S~n addressi ng) l 
............ _X .... ~ 

ICW 
Local 
Store 

TA621 

To other 
Scanner 

CSB 
Buffer 

Address ~X 
Register 

CCU Time 
(Program addressing) 

95 

(46+2P) 
TA511 

R1T3 and _ ~ 
R2T2 

X- Fetch 
• Buffer 

ICW Input Register 
(46+2P) TA411 

o 15 

-4VG 
LI B Active In 

~ 

Gnd 
Bit Overrun Reset 

~ 

-4V~ Auto Call Present 
~ From LIB 

LI Band Adr Select 
"~ •• I ____ IIIIii _____ ".~ To LIB 

B Data Register 
(7) 

Serial data I T A331 
~-----------~~ 

Ito ICW 

LI B Control Lines 

.. ----.... :~--.} ~~~~~ 
• x_See B-150 

• LI B errors From 

I 
, Display Register 

(7) 

LIB 
C-020 

Pre Attachment 
Buffer Address 
Register (9) 

To CCU ..... '-------.---------1 
6-090 

1 •• _ •••••••• 1111f From other 

-.--16 31 32 45 
Input X'4~'-X IT 
I tX'45'- --x' 0.0, __ - __ ---
npu X+lnput X'47' 

~------""1,7 

X-I nputX'77' 
(gate 2nd test point) 

CX009 

""II Scanners 
I ToCCU 

6-090 
X-Input X'76' 

(gate 1 st test point) 

.~C;C;;U~I~n;bu~s~ .............................................. O •. l~ ...................... ~ ........ 0.,l-' ........................ 1.6.t.2.P .. ~ ................................ ~ .............................................. ~ ... FromOther 
.... Scanners 
ToCCU 
6-020 

ATTACHMENT BASE __ __ COMMUNICATION SCANNER 

TYPE 2 ATTACHMENT BASE AND 
COMMUNICATION SCANNER DATA FLOW B~020 

o 
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TYPE 2 ATTACHMENT BASE OAT A FLOW 
The logic for the attachment base is located on two MST cards A-B3D2 
and A-B3E2. The logic is distributed between the cards as indicated on this page. 

Z B!Js 

From CCU Scan Limit 
Register Bit 0 

CSB 1 

- CSB 2 . From Ty e 2 .CS.B.1-.4.c.o.m.m.on.b.it.0 ... _ X 
scanner Vl1 ' 

C2 CSB 3 

CSB 4 A-B3D2 CX007 

From Type 2 ' CSB 1-4 common bit 1 
scanner =It 1 

CSB 1-4 wants 
priority register 

FromTyJ?E!2' •••••• _I_ -X 
scanner =It 1 C5 

-

Scan· Limit 
Register Bit 1 

'CSB 1 

CSB 2 -

--

CSB 3 
CSB4, 

CSB Wants 
Register 

CSB 1 
eSB 2 
CSB 3 

A-B3D2 CX007 

CSB4 A-B3D2 CX003 

Priority Request 
Register Bit 0 

CSB 1 CX004 
CSB 2 X __ I-----4 

C5 CSB 3 

CSB4 

A-B3D2 

, Priority Request 
Register Bit 1 

" __ X 

C5 
-

Select prioritY register 

CSB 1 CX004 

CSB 2 

CSB 3 A-B3D2 

CSB4 

Encode 

A-B3D2 

CSB Bid L2 
...-----X - FL 

Set prioritY register 

Select 

Priority Register 
Occupied Latches 0 A-B3E2 I 

CX002 11 
10 

A-B3D2 01 

Reset 
Pri In 
ABAR 

00 

Any Occupied -
PrioritY registers available 

Priority In 
Pre ABAR 

11 

X _ _.-1-0--4 
01 

C3TO 00 

CX003 
A-B3D2 

Priority In 
ABAR 

~~
1 

X, 10 
L2 01 

, Irpt 00 
CX003 

A-B3D2 

CX003 

L-----x~------------------~ 

L Input X'40' and pgm L2 

0, 
,I, I o () 0 o o 0 

Bids for L2 
interrupt in 
CCU. See 
6-090 

X C4toCO 

I 
To Type 2 
scanner #1 

o 

o 

(Scan address) I 
X COT2 

TYPE 2 ATTACHMENT BASE 
DATA FLOW 

... - ...... - ... - .... - ....... - ... -.. Counter A-B3E2 GEffi Substitution 
Control Register 
CX006 

Register 

CX007 

---':""'--,X 

l=l 
1.1 1.2 1.3 1.4 1.5 1.6 

7 8 

I I Output X'40' 

Program L2 Interrupt X •• I111 ............. -----X---------------.. 1 A-B3E2 _ ' (Program addressing) 

10.6 10.7 11.0 I,·, 1,·211.3I,·41'+~ I i~tent 
Register ,Input X'40' , 

---------II~~~~~~~~~~~~~~;.' .C.X.0.09 •• _ (Char Ctrl Block Vector Address) I I n Data Bus _ 1 __________________ X.--___ To CCU 

A-
B3E21 

~ X~ 
Not CO X 

X CO 

9 A-B3E2 

o o o O! . y o 

O-CSB Sel O} 
1-CSB Sel1 

2-1st 3 LlBS.} 3-1 or 4 
4-2 or 5 
5-3 or 6 

6-8 } 7-4 
8-2 
9-1 

() o 

Select 
scanner (1-4) 

Select 
LIB 

Select 
LIB 
interface 
address 

Line Address Bus "-11 __________ To Type 2 

t' scanner # 1 

o o o I(.·.·'.~ 
~;V 

8-030 
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TYPE 2 COMMUNICATION SCANNER BOARD LAYOUT 

Card ALD Function 
Location Page 

A3B2 TB211 Inbus powering 
TB231 Dial inputs to SDF 
TB231 Work register gate 
TB241 BCC Drive 

A3C2 TBll1 Mask LIB errors 
TB121 BCC errors 
TB131 Check register 
TB141 Ser L 1 interrupt 
TB141 POR latch 
TB141 POR or sel LIB reset 
'TB151 Gate test points CSB errors 
TB161 Check register parity 
TB161 I nbus parity bit 

A3D2 TA911 Input-Output decode 
TA921 LW_ output remember latches 
TA931 Display register 
TA941 CSB clock 

A3E2 TA311 Data out 7 
'T A311 Test data 
TA321 Ctrl out A and B 
TA321 Ctrl in A and C 
TA331 B data register 
TA341 Feedback check 
TA341 Data in 1-7 
TA341 Modem rec space/DPR 
TA361 Bit service reset 
TA371 Ctrl in/out termination 

A3F2 TAB11 New PCF 
TAB11 PCF decode 
TAB2l Set PCF states 0-4-5-6-9-C 
TAS31 Interrupt Go 
TAS41 Set LCD C, D 
TAS41 Set PCF state 7 
TAB51 SDF O-B is empty 

A3G2 TB011 Ones CTR & last line state 
TB011 Insert/Delete 0 
TBOll Flag/Abort detect 
TR011 NRZI encode 
TB031 Outreg 
TB041 Upper scan limit latches 
TB05l New bit 
TB06l Display request 

A3H2 TA2l1 SDF update controls 
TA221 SDF direct update 
TA221 SDF shift update 
TA231 SDF output update 
TA231 PDF update 
TA261 Tag generation 
TA261 Tag detection 
TA271 New SDF 

A3J2 TA545 ICW local store 23-44, P2 
TA565 ICW,local store parity error Card 
TA571 ICW local store parity generation Location 

A3K2 TA411 Input register 
TA451 Parity generation and check A3M2 

A3L2 TA6l1 I nterruptgeneratlon 
TA611 Priority Available 
TA621 CSB BAR and parity check 
TA631 LIB select 
TA621 Address select 
TA651 Address parity and check 

;/~~L..L-L--L--L-~~~/ 
/",.fA3J2 and A3N2 are the only cards that 

may be swapped on this board_ ~ 

LIB Interface 
String 1 

4 ~ j 

TA071 TA09l 
T AOSl --___ -l .. ~. 

A B C D E F G 

Y1 Y2 

H J 

Y3 

OXA-A3 
CARD SIDE 

K L M N 

Y4 

4 

TA071 

P Q 

LI B Interface 
String 2 

TA091 

... ... ~!---.-~-TAOSl 

R S T U 

Y5 Y6 

v 

1'-------1 I~-=-;;;:;;~l ~~:;:;:;:,.,I.~I:;:;;;::::::::;;;:;;;;;;.l~I~----J1 rL--__ ~1 
:::::::=::: :~::.:~.~.::-.~:j::.-::-:.:-::. :::::::=;:: ::::::::::: 

To Next Scanner ~_1IIi2 ...... _ 
(TA061) ....-

G!> 
liL 
II r-
II 

To Next scanner~~.3 .... I.I ... 
(TA061) ...- T 

r:!.:~ 1111 
111,1r
II~ u-, 
ilL ::J 

F rom Attachment Base 4 III I .. 
or previous scanner .... ~_~ 
CCU cable 7 (TA041) 11 ,.. 

II 
II ~ 
I C': ::J 

From Attachment Base 5 I .. 
or previous scanner ___ .... 
CCU cable S (TA041) ,.-

~j~j~j~jj~~ :;:;:;::::: ::::::::::: 
.:1.~.~:~.~:1::.~:::.:~:1:.~.~.~::-: ... : 'j IIi' ~mmm: 

illl 
r- --
I r --

II 
II 
II 
II 

r-- ----

2 

3.. To CCU or Next 
- ..... -.~....Scanner/ Adapter 

Cable 1 (T A021 ) 
(I nbus) 

........ 4 •• From CCU or Previous Adapter 
Cable 2 (TA031) 

(Outbus) 

- :::::::::: 

=1 ===1 L....-I _---.JI 1-.-1 _---'I ~u ~ ~ 1 I i>Il r 6 6 

Zl 

Indicates card location 

ALD Function Page 

TA7ll SDF to PDF 4-5-6-7-S bit transfer 
TA731 PDF direct 
TA731 Out reg to PDF 
TA741 New PDF 
TA761 Data out 1-2-3-4-5-6 

Z2 Z3 Z4 Z5 Z6 

From next Scanner/Adapter __ .C.a.b.le.1_ •• 
TA021 

Card 
Location 

A3N2 

A3P2 

To Next scanner/AdaPter ... ~ .... c.a.b.le.2 ••• 
TA051 

ALD 
Page 

TA511 
TA531 
TA535 

TA 111 
TA121 
TA121 
TA1 51 

To Next Scanner/Adapter ....... __ C.ab.l.e.3 __ • 
TA051 

Function 
Card 
Location 

ICW local store 0-22, P1 A3T2 
ICW local store parity error 
ICW local store paritY generation A3T4 
LCD decode and update 
New SCF 0-7 A3U2 
Sw-line security 
~CD, PCF powering A3U4 

ALD 
Page 

Board 
Land 
Patterns 

TB411* 

TB412* 

TB4l3* 

TB414* 

Function 

Internal Xmt-Rcv Oscillator 0 

Internal Xmt-Rcv Oscillator 1 

Internal Xmt-Rcv Oscillator 2 

Internal Xmt-Rcv Oscillator 3 

*Contains card PIN by bit rate 

TYPE 2 COMMUNICATION 
SCANNER BOARD LAYOUT 

00 

8-040 
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CLOCK AND TIMINGS - BRIDGE STORAGE 

T2 or T3 

T3 or TO 

Timing Pulses (CCU) 

CCU Clock 

Attachment Base Clock 

Sync Scanner Clocks 
(in attachment base) 

Timings Pulses (scanners) 

Scanner Clock 

~ ~ 
50ns 

A 

I~ 

C7 

I~ 
C7n 

L::n,j 
W2R1 

CCU Time 

R1 

M1 

W1 

CSB Time 

R2 

M21 } 
M22 -
M23 

W2 

I: 

E B F C D A E B F C 

1.2fJSec ·I~ 1.2/..lsec 

Co C1 C2 
C3 C4 C5 C6 C7 

C· 
0 C1 

1.6 fJsec ·1 
C01 C12 C23 C34 C45 C56 C67 C70 C01 

R1M1 M1W1 W1R2 R2M21 M21M22 M22M23 M23W2 W2R1 R1M1 

CCU Time ~I~ CS8 Time :I~ CCU Time 

Scanner Cycle 
1.6J:l.Sec 

Program addressing occurs as described on B-010 and B-290. ABAR supplies the address of the ICW that the control program wants 
to input or output. 

ICW local store read out 

ICW content modified as required by an Input or Output instruction. 

Modified ICW contents written into ICW local store 

Scan addressing occurs as described on 8-010 and B-220. Each scanner uses the address from the scan counter to determine the state of 
a line on that scanner and to modify the contents of the associated ICW, if required, if bit service request is active. 

ICW local store read out 

ICW contents modified as required if bit service request is active from the interrogated line. 

Modified ICW contents written into ICW local store 

D 

C2 

C12 

W1 

M1W1 I 
.. I 

aooooooo 000 000 000 () 0 0 000 

CLOCK AND TIMINGS

BRI DGE STORAGE 

CCU timing pulses generate 
clocks in CCU and attachment 
base 

Note: The CCU clock and the 
attachment base clock 
are ASYNCHRONOUS 
with each other. 

Scanner clocks are generated by 
the 'sync scanner clocks' and 

. the respective scanner timing pulses 

Note: The attachment base clock 
and the scanner clock are 
SYNCHRONOUS with each 
other. 

000 o 

8-050 

00 00 
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CLOCK AND TIMINGS - FET STORAGE 

T2 or T3 

T3 or TO 

Timing Pulses (CCU) 

CCU Clock 

Attachment 8ase Clock 

Sync Scanner Clocks 
(in attachment base) 

Timings Pulses (scanners) 

Scanner Clock 

Models J-L/E-H 

~~ 
56.25/62.5 ns 

D I A 8 C o A B C 0 

~ .. ~------ 0.9/1.0 usec ·--------I~~I ..... ..-------0.9/1.0 usec --------+i 
C7 

~I 1 ................ --------------- 1.8/2.0 usec --------------------t..-t 

C70 COl C12 C23 C34 C45 C56 C67 C70 

W2Rl R1M~ M1Wl W1R2 R2M21 M21M22 M22M23 M23W2 W2Rl 

A B 

Co Cl 

COl 

R1Ml 

CCU Time ~I~ 
I 11-4--: ---

CSB Time :I~ CCU Time 

Scanner Cycle 
1.8/2.0 usee 

CCU Time Program addressing occurs as described on 8-010 and 8-290. ABAR supplies the address of the ICW that the control program wants 
to input or output. 

Rl ICW local store read out 

Ml lew content modified as required by an Input or Output instruction. 

Wl Modified lew contents written into lew local store 

esa Time Scan addressing occurs as described on 8-010 and 8-220. Each scanner uses the address from the scan counter to determine the state of 
a line on that scanner and to modify the contents of the associated ICW. if required, if bit service request is active. 

R2 lew local store read out 

M21 } 
M22 . - lew contents modified as required if bit service request is active from the interrogated line. 
M23 

W2 Modified lew contents written into lew local store 

C 

C2 

C12 

M1Wl I 
~I 

CCU timing pulses generate 
clocks in CCU and attachment 
base 

Note: The CCU clock and the 
attachment base clock 
are SYNCHRONOUS 
with each other. 

Scanner clocks are generated by 
: the 'sync scanner clocks' and 
. the respective scanner timing pulses 

Note: The attachment base clock 
and the scanner clock are 
SYNCHRONOUS with each 
other. 

o 000 

CLOCK AND TIMINGS- 8-051 
FETSTORAGE 

--------------------------------~-----------------------1111------------------------------------------------------------
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ICW CONTROL AND DATA FIELDS 

See B-090 for the ICW associated 
with the autocall interface. 

The ICW (interface control word) is the link between the 
control program and the type 2 scanner, and between 
the type 2 scanner and the interface hardware. In addition, 
certain fields within the ICW are used to buffer information 
about the interface between successive scans. 

The ICW is made up of 46 information bits and 2 parity bits 
and is physically located in the scanner local store. Each 
Scanner contains one ICW for each possible interface that 
can be attached. The ICW local store contains 96 ICWs, 
however, only those ICWs associated with an attached inter
face should be addressed by the control program. The scan
ner still scans those ICWs that are not associated with an 
attached interface but are within the range of addresses con~ 
trolled by the upper scan limit·and substitution control 
register. 

PDF (Parallel Data Field) 

An eight bit character buffer in the data flow between the 
program and the ICW serial data field.\. 

!t:fij:. 

SCF (Secondary Control Field) 

See 8-061 for bit definitions 

o ~ SCF Bits --......... 7 0 ..... -- PDF Bits --~~~ 7 

~ ~ ~ ~ 

PC F (Primary Control Field) 

The 4-bit (hex) character in this 
field identifies the status of the 
communications line or dial 
interlace that the ICW is 
controlling. See B-080 for a 
listing of the hex characters used. 

ICW 
BIT 

o 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 P 23 24 25 26 27 . 28 29 30 31 

t t Pad Flag/Disabl~ 
. Zero-Insert Control (SDLC) 

Program Flag 

Flag Detection/Disable 
Zero-Insert Remembrance (SDLC) 

Receive Line Signal Detector 

Modem Check 

Character Overrun/U nderrun 

Service Request Interlock 

Stop Bit Check/Receive 
Break/Abort (SDLC) 

t o ~ 
LCD 
Bits 

t 
.. 3 t Local Stat. Pa,,,y 1 for 

ICW bits 0 through 22 

LCD (line Control Definer) 

The 4-bit (hex) character in this 
field defines the type of 
communications line or dial 
interface that the ICW is 
controlling. See B-062 for a 
listing of the hex characters used. 

• 9 

t 
32 33 

o 000 0000 o 

SDF (Serial Data Field) 

This 1 O-bit field is used to:. 

1. Serialize or deserialize data to 
or from the communications line 
interface. 

2. Initialize the line interface 
by means of the set mode (PCF 
state X'1'). See B-070 for a 
listing of the SDF bits used 

'during set mode. 

Bit 44 is shown in the same 
/ sequence as it is shown in the ALD'L 

44 34 35 36 37 38 39 40 41 42 43 45 P 

u 
o 2 

Ones 
Counter 
(SOLC) 

t t Local S.o .. P"ity 2 for 
ICW bits 23 through 45 

Reserved 

Priority 2 

Priority 1 

Level 2 Interrupt Pending 

Reserved 

Reserved for RPQ use 

Display Request 

Last Line State (SO LC) 

NRZI Control (SDLC) 

ICW CONTROL AND 
DATA FIELDS 

000 

8-060 



ICW-SECONDARY CONTROL FIELD 

SCF 0 (Stop Bit Check/Receive Break/Abort) 

The scanner sets this bit to a 1 when the scanner detects: 

• a space for the stop bit on a start-stop line in the 
receive state (PCF X'7'). 

• a 'modem receive space' at 'tag detect' on a start-stop 
line in the transmit data state (PCF X'9'). When the 
control program detects this bit set for two consecutive 
characters, this condition should be interpreted as a 
'receive break' signal. 

• A 'modem receive space' on line sets 12A and 12B in the 
transmit data state (PCF X'g'). When the control program 
detects this bit set for five consecutive characters, this con
dition should be interpreted as a 'break' signal. 

• seven consecutive one bits (SDLC abort) in the receive 
data stream on a SDLC line in the receive information 
state (PCF X'6 or 7'). 

SCF 0 set to a 1 resets SCF 1 (service request interlock). 

The service routine executes an Output X'44' with byte 0.0 
set to a 1 to reset this bit to O. 

SCF 1 (Service Request Interlock) 

The scanner sets this bit to 1 when the scanner signals for a 
level 2 interrupt request by raising 'interrupt go' except 
when: 

• SCF bits 0, 2, or 3 are set or being set. 

• a SOLC Flag is detected. 

• a SOLC abort is detected. 

This bit is reset to 0 when: 

• a SOLC abort is detected. 

• the service routine executes an Output X'44' with byte 0.1 
set to a 1. 
SCF bits 0, 2, or 3 are set to 1. 

The scanner uses this bit for overrun/underrun detection. 

(J o o 

SCF 2 (Character Overrun/Underrun)' 

The scanner sets this bit to 1 when the scanner: 

• attempts to set SCF 1 (service request interlock) and it is 
al ready set. 

• detects aSDLC Flag in other than the predicted position 
in the SDF when in receive information state (PCF X'7'). 
See 8-530 for information on predicted position. 

SCF 2 set to a 1 resets SCF 1 (service request interlock) 

The control program executes an Output X'44' with byte 0.2 
set to 1 to reset this bit to O. 

SCF 3 (Modem Check) 

The scanner sets this bit to 1 if the scanner detects: 

• Data Set Ready is inactive during PCF states 5 through D 
for start-stop, BSC, or SD LC. 

• Clear To Send is inactive during PCF states 9, A, B, or D 
for start-stop, BSC, or SD LC. 

• a TTY echo check for start-stop. 

• receive line signal detect (carrier detect) inactive on a 
start-stop line in receive state (PCF X'7') when the pad 
flag (SCF 7) is a 1 (switched line security) .. 

SCF 3 set to a 1 resets SCF 1 (service request interlock). 

The control program executes an Output X'44' with byte 0.3 
set to a 1 to reset this bit to O. 

SCF 4 (Receive Line Signal Detector) 

The scanner sets this·bit to 1 if the modem is receiving a 
carrier signal for a start-stop, BSC, or SOLC line interface. 

The scanner resets this bit to 0 when the carrier signal 
becomes inactive. 

l~'t) 

" > 10' 0" I',' , I,) 1.1 '" ,I,) rO. ) i!"" \~ ]) 'a' r" . 1 
'" / 
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SCF 5 (Flag Detection/Disable Zero-Insert 
Remembrance) 

SDLC Receive Operation 
The scanner sets this bit to 1 when a Flag is detected in the 
receive data stream when in PCFstates X'4, 5,6, or 7' and 
when using LCO codes X'8, g'. This bit set to 1 does 
not cause a level 2 interrupt but a level 2 interrupt may be 
generated because of the change of PCF states caused by 
detecting the Flag. For example; a Flag detected in PCF X'7' 
sets PCF state 6 and this activates the signal 'interrupt go' 
which starts the level 2 interrupt request. 

The control program executes Output X'44' with bit 0.5 set 
to 1 to reset SCF 5. 

SDLC Transmit Operation 
The scanner sets this bit to 1 : 

• as a character is transferred from the PDF to the SDF (tag 
detected) while in PCF state X'8, 9, A, C, or D and using 
SDLC code if SCF 7 (disable zero-insert control) is set 
to 1. 

• when the scanner is in PCF X'8' (initial transmit) using 
SDLC code when Clear To Send becomes active. The 
scanner sets PCF X'g' at the same time. 

While SCF 5 is a 1, the ones counter is forced to a state of 
001 which disables the automatic insertion of a zero after 
five consecutive one bits. 

The scanner resets this bit to 0 on a transmit operation as 
the tag is detected if SCF 7 is a O. While SCF 5 is a 0, the 
ones counter controls inserting a zero bit in the data stream 

. after the transmission of 5 consecutive one bits. 

The control program must never reset SCF 5 (Output X'44' 
with bit 0.5 set to 1) when in transmit mode. 

SCF 6 (Program Flag) 

The control program executes Output X'44'with byte 0.6 
set to a 1 to set this bit to a 1. This bit is used for program 
test and skip purposes. 

0·
' '\ 

\ I I; 0'.1 
" 

ICW-SECONDARY CONTROL FIELD B~061 

The control program executes Output X'44' with byte 0.6 
set to a 0 to reset this bit to a O. . 

SCF 7 (Pad Flag/Disable Zero-Insert Control) 

This bit is set to a 1 by the service routine (Output X'44' 
with byte 0.7 set to 1) when: 

• the 'send data' line must be held at a mark level for the 
complete character time for a start-stop transmission. 
When this bit is set to a 1, the scanner forces a mark for 
the start bit. The other mark bits deserialize normally 
from a X'F F' simultaneously set in the PDF. 

• it is desired to monitor 'receive carrier detect' on a 
start-stop line in receive state (PCF X7') for switched 
line security reasons. If 'receive carrier detect' becomes 
inactive, the scanner sets SCF 3 (modem check) to a 1. 

• a Flag or Abort character is set into the PDF on a 
transmit operation when using SDLC code. 

This 1 state is transferred to SCF 5 (disable zero-insert 
remembrance) as the- next transmit tag is detected. 
When SCF 5 is a 1, the scanner forces the ones counter 
to a state of 001 thus blocking the automatic insertion 
of zero bits after 5 consecutive one bits. This allows 
the transmission of the Flag or the Abort (X'7F') 
characters. 

• handling the level 2 interrupt for the address character 
on a receive operation (PCF X'7') when using SDLC 
code. 

The 1 state is not transferred to SCF 5 during the 
receive operation. When SCF 7 is a 1, the active level 
of receive 'tag detected' forces a '7 bit xfer' which 
insures transferring the entire 8-bit control character 
to the PDF. 

The service routine executes Output X'44' with byte 0.7 set 
to 0 to reset this bit after the desired action has been 
completed. 

o .lIf"·"" 
, ,I "c~· 'y 
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ICW-LCD FIELD 

ICW Bit 

LCD (Line Control Definer) 

The LCD is used during transmit and receive operations to 
define the line control used by the line set type_ The 
scanner uses the LCD field to determine the position of 
the character within the PDF (parallel data field) and SDF 
(serial data field), and to set up the proper PDF-to-SDF 
transfer during a transmit operation, and the proper 
SDF-to-PDF transfer during a receive operation. 

LCD HEX 
CHARACTER 

5 

4 

6 

C 

o 

EXAMPLE OF TERMINAL TYPE 

IBM 1030 

IBM 1050,1060,2740, 
and 2741 

IBM 2845/2848 

IBM BSC System with 
EBCDIC CODE 

IBM BSC System with 
USASC" CODE 

Autocall 

o 

3 

9 IBM 3705 (with Remote Program Loader) 

Example-LCD X'4' 

Host CPU contains 
character in BCD 
code in this format 

Scanner requires 
character in this 
BCD format in PDF 
to transmit B bit 
first 

8 4 2 

Control Program 

2 345 6 7 

Low order 

LCD Bits 

o 1 2 3 

I I I I 
Bit 44 is shown in the same 

;oe.uence as It Is shown In the ALD'" 

8 9 10 11 12 13 14 15 16 17 19 20 21 22 P 23 24 25 26 27 28 29 30 31 32 33 44 34 35 36 37 38 39 40 41 42 43 45 P 

LCD HEX 
CHARACTER TYPE OF LINE CONTROL 

0 *** Start-Stop 9 bits per character-
6 data bits-1 start bit 
2 stop bits on transmit 

Not Used 

2 *** Start-Stop 8 bits per character-
5 data bits-1 start bit 
2 stop bits on transmit 

3 Dial (Auto-Call Unit) 

4 *** Start-Stop 9 bits per character-
7 data bits-1 start bit 
1 stop bit 

5 *** Start-Stop 10 bits per character-
7 data bits-1 start bit 
2 stop bits on transmit 

6 *** Start-Stop 10 bits per character-
8 data bits-1 start bit 
1 stop bit 

7 *** Start-Stop 11 bits per character-
8 data bits-1 start bit 
2 stop bits on transmit 

8 Monitor Flag 

9 SDLC 8 bit byte length 

A Reserved 

B Reserved 

C EBCDIC 

0 USASCII 

E Reserved 

F -*** Feedback Error 

***These LCD states require the control program to reverse 
the character before executing Output X'44' (to place the 
character in the PDF for transmit operations), or after 

. executing Input X'44' (to obtain the character from the 
PDF for receive operations). This only occurs if the 
terminal requires the high order bit of the data character 
in the host CPU .to be the first data bit on the transmission 
line. This is shown as the B bit in the LCD X'4' example. 

When the terminal requires the low order bit of the data 
character in the host CPU to be the first data bit on the 
transmission line, the control program should not reverse 
the character as above. For example: LCD X'6' when the 
terminal is the IBM 2848. 

Summary of LCD Code Changes Due to Receiving SO LC Flag and BSC SYN Characters 

EBCDIC SYN (X'32') USASC" SYN (X'16') 
Flag* Detected During. Flag* Detected During Character Detected Character Detected 

LCD State PCF X'4, 5, or 7' PCF X'6' During PCF X'4 or 5' During PCF X'4 or 5' 

LCD X'g' (SDLC 8) • Sets LCD X'g' • Sets LCD X'g' • Sets LCD X'C' • ,Sets LCD X'D' 
• Resets SDF** • Resets SDF** • Sets PCF X'7' • 'Sets PCF X'7' 
• Inserts 'tag' bit in SDF 2 • Inserts 'tag' bit in SDF 2 • Resets SDF** • Resets SD F * * 
• Sets PCF X'6' • Leave in PCF X'6' .' Inserts 'tag' bit in Inserts 'tag' bit in SDF 2 
• Causes a level 2 • Inhibits level 2 interrupt • 

interrupt request request SDF 2 

• Sets SCF 5 bit • Sets SCF 5 bit 
• Inhibits set of SCF 1 • Inhibit set of SCF 1 
• Inhibits SDF-to"PDF • Inhibits SDF-to-PDF 

transfer transfer 
• Checks that Flag was 

received on 'boundary' 
(state 1 only) 

Flag* Detected During 
LDC State PCFX'5' 

• Sets LCD X'g' LCD X'8' 
(Monitor Flag) • • 

Resets SDF** 
Inserts 'tag' bit in SDF 2 

*'SDLC Frame Detect' is the notation used in the ALD logic for 'Flag Detect'. 
**The scanner resets the SDF by inhibiting 'shift' and leaving 'SDF direct' inactive. • Sets PC F X '6' 

• Causes a level 2 
interrupt request 

• Sets SCF 5 bit 

• Inhibits set of SCF 1 
• Inhibits SDF-to-PDF 

transfer 

* * * * A Feedback error can be forced by the 3705 Emu lation 
Program to set up presentation of Equipment check 
sense for some level 1 errors. See Emulation Program 
Logic Manuals SY30-3001 and SY30-3031. 

ICW-LCD FIELD 8-062 



ICW-SDF FIELD 

See B-090 for autocall interface 

SDF (Serial Data Field) 
The SDF is primarily used as a character serializer/deserializer 
field. On receive operations, the data coming from the line 
interface is placed in the, SDF bit·by-bit to assemble a char· 
acter. The character transfers to the PD F after the character 
has been assembled. The program must execute Input X'44' 
to obtain the character. When transmitting, the character 
transfers from the PDF to the SDF under hardware control. . 
The SDF sends a bit at a time to the line interface where the 
bits are sent to the line or modern. 

Set'Mode (PCF X'l') uses the SDF to initialize the line inter· 
face. The definition of the SDF bits, when used for Set 
Mode, is shown below. 

lew Bit ~ 0 2 3 4 5 6 7 8 9 10 11 12 13 14 16 16 17 18 19 20 21 22 

Irl~ (0) l I 
'.~p 

Co'ntrol Program Steps to Initialize a Line 
Interface With Set Mode 

1. Output X'40'-Set ABAR with the line interface 
address. 

2. Output X'45'-Set PCF to state X'O' (No·Opl, and LCD 
to proper state. 

3. Output X'46'-Set SDF to desired initialization values. 

4. Output X'45'-Set PCF to state X'l' (Set Mode), and 
LCD to proper state. When the line interface has been 
initialized, a feedback test occurs to ensure that the 
state of the latches in the line interface agree with the 
state of the SDF. The scanner sets PCF X'Q' and gen
erates a level 2 interrupt request. 

If a feedback check occurred, the scanner sets the LCD 
to state F (Feedback Error). 

I['\" i"(""'; 0 ;,.r,:\) (01 0) 1c1n"l \,.,J lY \~~i' '1\.--" (y 'Ie), 

p 23 

I{)\ ' .JV 

0 

I 
24 25 

2 

I 
26 

3 

I 
27 

SDF Bits 
4 5 6 7 8 9 Bit 44 is shown in the same I sequence as it is shown in the ALD's. I I I I I I 
28 29 30 31 32 33 4434 35 36 37 

II Oscillator Select Bit 2 

Oscillator Select Bit 1 

Data Rate Select 

External Clock (Data Set Clocking) 

Sync Bit Clock 

• Set/Reset Data Terminal Readv 

Diagnostic Wrap Mode 

38 39 40 41 42 

Definition when 
used with Set Mode 

Not Used 

Not Used 

Not Used 

l1\ ,n" ~!,0:, '''''I ~\ ~f1\ (f)r" 0 ' 'c' (~l 'lj/ \\J,! \\_j' tJ: \L)V' t,(J '''I~ ;, I"J) 

ICW-SDF FIELD 
B~070 

43 45 P 
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ICW-PRIMARY CONTROL FIELD 

SeeB-090 for PCF for autocall interface. 

ICW'" 
Bit 

. '0 2 3 4 5 6 7 

• The PCF (primary control field) defines the state of the. 
line interface at any particular time. It is used to buffer 
the operation being performed on that line interface be
tween successive scans. 

• The control program initially sets the status of the PCF. 

• The control program executes Output X'45' to set or 
change the PCF state. 

• The type 2 scanner automatically changes PCF status 
under certain conditions (see diagrams). 

• The control program executes InputX'45' to determine 
the PCF ,status. 

• The scanner interpretation of the PCF depends upon the 
state of the LCD field. The interpretations for a binary 
synchronous interface, a start-stop interface, and a 
synchronous data link control interface are shown on 
this page. See 8-090 for the interpretation of the PCF 
for an autocall interface. . 

Explanation of diagrams. 

PCF State C0
1 

No-Op 

'i::::.-- Set Mode 

The control program sets PCF X'l'. This is indicated by no 
line going toward 1. 

Once the scanner executes set mode (PCFX'l '), the scanner 
automatically sets PCF X'O' (No-Op). This is indicated by 
the line leaving 1 and going to O~ A level 2 interrupt request 
occurs and is indicated by the CD inserted within the line. 

Note: See 8-310 for the logic circuits that cause 'interrupt 
go'. This causes the level 2 interrupt request. 

8 

PCF Bits 
o 2 3 

I I I I Bit 44 is shown in the same 
/ "quence as It Is shown In the ALD',. 

9 10 11 12 13 14 15 16 17. 18 19 20 21 22 P 23 24 25 26 27 28 29 30 31 3233 44 34 35 36 37 38 39 40 41 42 43 45 P 

t + + + 

SSC (Binary Synchronous) Interface.PCF 
Hex Status 

0 NO-OP 

Set Mode 

2 Monitor Data Set Ready On 

3 Monitor Ring Indicator or Data 
Set Ready On 

4 Monitor Phase-Data 
.SYN Set Ready Check Off 

5 Monitor Phase-Data 
SYI\ Set Ready Check On 

6 Not Used 

7 Receive 

CTS 8 Transmit Initial C:9 Transmit Data 

A Transmit Data with New Sync 

B Not used 
Not CTS 

C Transmit Turnaround-Request 
Tag to Send Off 

0 Transmit Turnaround-Request 
to Send On 

E Not used 
Not DSR. Not RLSD 

F Disable 

For a complete description of these PCF states and the 
conditions under which they are used, see the IBM 3704 
and 3705 Communications Controllers Principles of 
Operation, GC 30-3004.' . 

Start-Stop Interface PCF 
Hex 

~ 
0 

2 

3 

4 

5 

6 

7 
CTS c: 8 9 

A 
Tag 

c: B 

NotCTS C 
Tag 

0 

E 
Not DSR • Not R LSD 

F 

Status 

NO-OP 

Set Mode 

Monitor Data Set Ready On 

Monitor Ring Indicator or Data Set 
Ready ON 

Not used 

Not used 

Not used 

Receive 

Transmit Initial 

Transmit Data 

Transmit Break 

Prepare to turn 

Transmit turnaround-Request 
to Send Off 
Transmit turnaround-Request 
to Send On 
Not used 

Disable 

SYNCHRONOUS DATA LINK CONTROL Interface PCF 
Hex 

0 

2 

3 

4 

Flag 
5 

6 

~ Flag I . 
7 

CTS 
8 

C 9 

A 

B 
SDF 0-9 is Empty *** 

C 

0 

E 
Not DSR. Not R LSD 

F 

~ 

NO-OP 

Set Mode 

Monitor Data Set Ready On 

Monitor Ring Indicator or Data Set 
Ready ON 

Monitor Flag-Block DSR Error 

Monitor Flag-Allow DSR Error 

Receive Info-Inhibit Data Interrupts 

Receive Info-Allow Data Interrupts 

Transmit Initial 

Transmit Normal 

Transmit Normal with New Sync 

Not used 

Transmit turnaround-Request 
To Send Off 
Transmit turnaround-Request 
To Send On 
Not used 

Disable 

*EBCOIC or USASCII 'SYNC' character received in LCD X'9' (SDLC 8). 
**Tag • non-Flag character 

*** When PCF state C is executed in SDLC mode, the normal 'tag detected' 
(SOF 0-8 is empty and SDF 9=1) is delayed until a zero is shifted into 
SDF 9. During the next gated bit service, the 'SDFO-9 is empty' con
dition generates the 'tag' line that (1) resets the RTS and transmit mode 
latches in the line interface, (2) sets PCF state X'5' (Monitor Flag-Allow 
OSR Error!, and (3) places the line in a level 2 interrupt pending state. 

ICW-PRIMARY CONTROL 
FIELD 8-080 
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ICW-BITS 34-37 AND 44 (SOLC) 

ICW Bits 34-36 (SOLC Ones Counter) 

SD LC Receive Operation 
The ones counter is used to detect: 

• inserted zeros to be deleted from the bit stream during 
PCF X'6 or 7'. D 

• Flag sequences during PC~ X'4, 5, 6, or 7'. fJ 
• seven consecutive ones sequence (Abort) during 

PCF X'6 or 7'. II 
SDLC Transmit Operation 
The ones counter is used to insert a zero after five consecu
tive one bits during PCF X'8, 9, A, C, or D' when SCF 5 
(disable zero-insert remembrance) is a O. a 
Ones Counter Controls 
The scanner adds 1 to the ones counter at 'SD LC bit time' 
when the ones counter is not zero and a 1 was transmitted II 
or received provided SCF 5 bit is 0 when in the transmit 
state. Adding 1 with the count at 7 causes the ones counter 
to go to 000 which stops the counting. This occurs when 
the Abort sequence is detected. 

The scanner resets the ones counter to 001 at 'SOLC bit 
time' when: 

• 'Xmt data' is a when in PCF states X'8, 9, A, C, or 0'. iii 
• the received bit is 0 (normal mode) when in PCF 

states X'4, 5, 6, or 7'. 

• the received bit differs from the last line state (N RZI 
mode) when in PCF states X'4, 5, 6, or 7'.11 

• 'new SCF 5' (disable zero-insert remembrance) is a 1 
when in PCF states X'8, 9, A, C, or D'. m 

ICW Bit 37 (Last Line State) 

• The scanner holds ,this bit at a 1 during normal mode (ICW m 
bit 44=0). When this bit is a 1, it conditions the Exclusive 
OR circuit to pass the transmitted and received bits 
unchanged. lID 

• During a NRZI mode transmit operation, the scanner sets 
this bit to the state of the bit being sent to the LlB.m 

When Clear To Send is inactive and the line interface 
is in PCF state 8, 'xmt data' is at the 1 (mark) level and 
the scanner sets this bit to 1. 

When Clear To Send is active, the scanner sets this bit to 
1 if the 'xmt data' state is the same as the old last line 
state. If different, the scanner resets this bit to O. 

• During a NRZI mode receive operation, the scanner sets 
this bit tal when the received bit from the LIB is a 1 and 
resets this bit toO when the received bit is a O. If) 

• The scanner sets this bit to 1 when PCF state 5 is set from 
PCF state C when Clear To Send becomes active. III 

• Control program sets this bit to 1 by executing Output 
X'47' with byte 1.1 set to 1 for diagnostic purposes. 

• Control program resets this bit to a by executing OutPl,.lt 
X'47' with byte 1.1 set to O. -

o o o o o o o o 

lew Bit 44 (NRZI Control) 

Control program sets this bit to 1 by executing Output X'46' 
with byte 0.0 set to 1. This causes the data to be transmitted 
in NRZI mode when in PCF state X'9, A, C, or D'. In NRZI 
mode the 'send data buffer' in the line interface is comple
mented when a zero is transmitted and unchanged when a 
one is transmitted. 

Control program resets this bit to 0 by executing Output 
X'46' with byte 0.0 set to O. Data is transferred in normal 
mode with this bit at O. D 

Transmit 
1 Bit 

o 

Xmt Data 
_ r;1 (Not) Transmit 1 Bit 

Hrc:J SDLC Bit Time 

Transmit 0 

Transmit State A 

TB011 

Transmit State 
(PCF 8,9,A,C,O) 

SOLC Bit Time 
New SCF 5 

A 

Trans ICW 5 

A 

(disable zero-insert rem) 

o o 

Receive State (PCF 4,5,6,7) 

SDlC Bit Time 

(Not) SDLC Bit Time 

Last Line State . 
(lew Work Reg 37) 

CSB Data Out 7 If 1 

.Transmit State 
.SOlC Bit Time 

A ~ 

m 
A 

III 
II 

Receive 1 Bit ~-.... 

OR n 
I L NRZIO 

OE 

1m (lCW Work Reg 37) "-_---I 

last line State 

1m Receive 1 Bit 

Update last 

OR 
line State 

Set PCF State 5 From C (to ICW 37 
local store) 

(Not) New NRZI Mode 

TB011 

o o o o o o o o o o o o o o 

(forces ones counter to 001-
with 'counter not zero') 

II 
(Forces ones counter:-. 
to 001 h.)';,_ .. ::::::\. 

II 
Receive 
True 0 

............ 

Counter Not Zero 

Generate 
000 

OR 

OR 

Add 1 

SDlC Bit Time 
A 

TB011 

PCF 6 or 7 
Delete 0 

A 

D r--

ICW {SDLC Ctr Bit 0 
Counter 6 TB051 

Work SDlC Ctr Bit 1 
Reg ~(~N-o~t)~S~D~L~C~C-tr~B~i-t~2~ A ~t 

TB051 D 
'---

SDLC Bit Time 
Transmit State 

Frame 
Detect 

A 
Insert 0 

TB051 

SDLC Frame Detect* 
A 

*Referred to as 
Flag detect 

{ 

SDlC Ctr Bit 0 
Counter 7 r--"-_---I 

~:k SDlC Ctr Bit 1 

Reg .SDlC Ctr Bit 2 
Abort 
Detect 

l 

.-, 
J 
\ 

ONES COUNTER TB011 

(Reset):: 0 1 1 T 2 

==::::::::==~ 
-

Inhibits: • • 

I New SDLe BH, 

- ~ 
(to ICW 34-36 
local store) 

Tag Detect (TA261 ) 
Shift (TA211 ) 

Activates SDF Direct (TA211 ) 

Inhibits: • SDF 9 output forcing (TA311 ) 
'xmt data' to 0 level 

• Shift (TA211) 

• Tag Detected (TA261 ) 
Activates SDF Direct (TA211 ) 

• Resets SDF to zeros (TA211 ) 

H Inserts Tag bit in SOF 2 (TA2611 
Sets SCF 5 (TA141 ) 
Sets PCF X'6' if in PCF X'4,5, 
or 7' which causes a L2 interrupt (TA821 ) , : Sets LCD X'9' (TA111) _ 
I nhibits transfer of Flag charac-
ter to PDF (TA711) 

• I nhibits set of SCF 1 (TA121 ) 

• Checks Flag boundary (TA1211 

""'--

IJ 
SDLC Abort Detect . ~ Sets SCF 0 

Resets SCF 1 Receive 
True 1 

SDlC Bit Time 

PCF 6 or 7 
A 

N 

Send 
Data 1 

""'--
Transmit State 

SDlC Bit Time 
A 

TB011 

A 

r Receive NRZI Data . 

NRZI Xmt Data 

I 

To 'new bit' to SDF 0 

To 'CSB data out 7 I.F l' (send data) 
and update last line state 

ICW-BITS 34·37 AND 44 (SD,LC) 8-081 
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lew FOR AUTOCALL INTERFACE 

• The bits/fields shown below are the only positions 
of the ICW defined for autocall interfaces. 

• For proper autocall interface operation, the LCD 
field of the ICW associated with an autocallinter
face must be set to X'3'. Autocall interface oper
ation is then controlled by the state of the PCF 
field of the lew associated with the interface. 

• The lowest speed internal clock installed in each 
scanner (OSC 0) generates bit service requests for 
all autocall interfaces installed in the LIBs sup
ported by the scanner. 

ICW r :;: •. 0 
BIT ~.:. 

234 5 6 

t Service Request 

Scanner automatically 
forces PCF X'O' after 
executing PCF X'F'. 

7 8 

PDF Bits 
4 5 6 7 

I I I I 
9 10 11 12 13 14 15 

NBS:~ J 
NB2 

NB1 
\ 

V 
Dial Digit (hex) 

(See B-500 for use) 

I 

Local Store Parity 1 
for ICW bits 
o through 22 

PCF 
o 2 

I I I 
16 17 18 19 20 21 22 

t LCD 
Bits 

0" • 3 
State X'3' for 

Autocall Interface 

Valid PCF States for Autocallinterface 

HEX 
Oldie 

P 

Level 2 Interrupt Request after 
ACR or COS line becomes active. 
Control program must change PCF 
state. 

4 Monitor Call-ACR, COS, PND 

Level 2 Interrupt Request 

o o o o o o 

If the PCF field is set to any other 
. value, a feedback error may result 

(LCD = X'F'). 

o o 

5 Monitor Call-ACR, COS 

8 Valid Digit 

F Disable 

o o 

ICW-AUTOCALL 
INTERFACE 

SUMMARY OF THE EFFECT OF PCF STATES UPON ICW BIT POSITIONS 
Note: To be effective, LCD state must be X'3' during the scan of the autocall interface and a bit service request must be detected. 

PCF State CRQ DPR NB 1,2,4,8 IR 
(Hex) Conditions To Set PCF (SDF 2) (SDF 5) (Dial Digit-hex) Level 2 Interrupt Request (SDF 0) 

0 1 - By control program Reset Reset Zeros 1- Yes, after PCF changes No 
(resets digit buffer state to 0 Change --------- inautocall interface) -----------

2 - From PCF X'F' when ACR, 
COS,PN D' and DLO inactive 2- See state 'F' 

4 By control program Set Reset Zeros Yes-if IR is reset and ACR, COS, Set 
-.-------- (resets digit buffer or PND lead is active 

PNO falls in PCF X'S' in autocall interface) ---------- ----
No-if I R bit is set No 

Change 

5 By control program Set Reset Zeros Yes-if I R is reset and COS or Set 
(resets digit buffer ACR lead is active 
in autocall interface ----------- ----

No- if I R bit is set No Change 

8 By control program Set Set Dial digit from No No 
PDF 4-7 

F By control program Reset Reset Zeros Yes- when ACR,DLO,COS, and No 
(resets digit buffer PNO leads are all inactive 
in autocall interface) 

Bits SDF Bits 
30 234567 

I I I I I I I I I Bit 44 is shown in the same 
/ sequence as it is shown in the ALD's. 

23 24 25 26 27 28 29 30 31 32 33 44 34 35 36 37 38 39 40 41 42 43 45 P 

o 

l L (ACRI- Abandon Call and Retry 

(COS) - Call Originate Status 

(OPR) - Digit Present 

(PND) - Present Next Digit 

(DLO) - Data Line Occupied 

(CRQ) - Call Request 

(PWI) - Power Indicator 

OR) - Interrupt Remember 

• If an autocall interface has a bit service request when 
scanned, the following lines from the ACU (Automatic 
Calling Unit! set the SOF as long as the LCD state is 
X'3' (autocall interface): 

A., 
\l~.jI. 

'Power Indicator' 

'Data Line Occupied' 

'Present Next Digit' 

'Call Originate Status' 

'Abandon Call and Retry' 

o o o o () 

t t Local Store Parity 2 for 
ICW bits 23 through 45 

Priority 2 

Priority 1 

Level 2 Interrupt Pending 

Display Request 

o 

• The states of SDF bits 1-9 have no effect on the autocall 
interface operation. 

• SDF 0 (Interrupt Remember) is the only SOF bit that af
fects the interface operation. 

• See 8-500 for the use of CRQand PNO. 

o O· ., o o 0 , 
. _)J o 

8-090 

() o 
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ACCESS OF ICW BY INPUT/OUTPUT INSTRUCTION 

x = Hex 

OUTPUT TO lew 

Gen. Register 0.0 - .. _------ Output X'44' -------......... 1.7 LO ~ Output X'45' ~ 1.7 0.6 ........ ----Output X'46' ----..-- 1.7 0.6 -~ __ --Output X'47'---II.,-- 1.7 

(lew Bits 0-3 and 5-15) (lew Bits 16-23) (lew Bits 24-33 and 44} (lew Bits 34-37 and 39-43), 

Ii i i {

output X'43' 

I J. 
... .J!~~~~~~L------< 1 ~~ ~!~s 0.0 and 0.2 

1 in bits 0.1 and 0.2 
to reset 

ICWBit o 2 3 4 5 6' 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 44 34 35 36 37 38 39 40 41 42 43 45 

o .. 
it tt~~tt:ft~tt 

SCF Bits --.. 7 0 ...... ---- PDF Bits ______ 7, 0 ~ ..--: 3 O~' ~ 3 0 ... 
t \ Bit 44 is shown In the same 

SDF Bits ---....... 9 sequence as it is shown in the ALO's. 

INPUT FROM ICW 

I I I I 
Gen. Register 0.0 .. ~~-~----- InputX'44' -------..... 1.7 0.0 -~~-------Input X'45'---------... - 1.7, 0.0 .......... -.;...,.....---,...--.,... Input X'47' --------' .. ~ .. 1.7 

ii: 

(I ew I nput Register-Bits 0-15) 

Note:, The I ew parity bits are not included in the data 
transferred by the input instruction. The scanner 
generates parity for the data placed on the ecu 
inbus. 

: ii: ; ; 

(lew Input Register-Bits 16-31) (lCW Input Register-Bits 32-45) 

ACCESS OF. ICW BY 
INPUT/OUTPUT INSTR. 

o o 

8-100 
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INPUT AND OUTPUT INSTRUCTIONS 

The type 2 scanner input/output instructions enable the 
program to communicate with the line interface bases 
(LlBs), program interrupt levels, interface control words 
(JCWs), and type 2 scanner registers. 

I/O Programming Considerations 

As a general rule, input/output instructions should be issued 
only when the status of ABAR (attachment buffer addresl; 
register) and the particular scanner ICW input register is 
known. An understanding of how those registers are set or 
loaded is needed for correct execution. 

The following chart shows the program levels that Can set 
the ABAR in the attachment base and the ICW input regis
ter in the selected scanner. 

Progra m Level ABAR ICW Input Register 

1 Output X'40' Cannot set 

2 L2 Interrupt L2 Interrupt 

30r4 Output X'40' . Output X '40' 

The following considerations are recommended for execut
ing input/output instrucitons in the different program levels. 

Program Level 1- (Error RQ.utines) 
1. Input X'40' can be executed to obtain the interface ad

dress in the attachment buffer address register. This old 
interface address should be saved if a different address 
is required to select the scanner that has its 'L1 interrupt 
request' set. 

2. Output X'40' can be executed to select the appropriate 
scanner if needed. Only the selected scanner can decode 
the input/output instructions. 
Note: The selected scanner ICW input register is not 
changed if an Output X'40' is executed at program 
level 1. 

3. After the scanner is selected, other input and output in
structions may be executed as needed. Output instruc
tions may be executed in any order, but all output in
structions (Outputs X'43, 44, 45, 46, 47') that set a por
tion of the leW must be separated by at least one cycle. 
This is required because the output register in the scan
ner buffers the data from the general register and requires 
time to store the data in the ICW. 

4. Before exiting from program levell, Output X'40' may 
be executed to place the old interface address back in 
ABAR if it had been saved. However, one instruction 
cycle must separate Output X'40' from any Output X'43-
47'. The selected scanner ICW input register is not 
changed as a result of Output X'40'. 

() () o o 

t't1tjj!! 

Program Level 2- (Character Service). 
1. Input X'40' may be executed to obtain the interface ad

dress. 
2. Inputs X'44, 45, or 47' may be executed whenever neces

sary to obtain a portion of the ICW from the scanner ICW 
input register; or Outputs .X'43, 44, 45, 46, or 47' may . 
be executed to set a portion of thelCW. 

3. Output instructions may be executed in any order, but 
all subsequent Output X'43, 44,45,46, or 47' instruc
tions must be separated by at least one cycle. These out
puts must also be separated from an Output X'40'by at 
least one instruction. 

Program Levels 3 and 4- (Lower Level Routines) 
1. Output X'7E' may be executed with a 1 in byte 1 bit 2 

of the register specified by the R field. This will 'mask 
off' program level 2 interrupts that could change the 
contents of ABAR bya character service L2 interrupt. 

2. Output X'40' may be executed to ~oad ABAR with the 
interface address of a line to be acted upon. The scanl')er 
places the contents of the ICW associated with this inter
face address in that scanner's ICW input register. 

3. After the scanner is selected, (a) Output X'43, 44, 45, 
46, or 47' may be executed (to alter the associated por
tion of the ICW) followed by some other instruction, or 
(b) some other instructionmust be executed, followed 
by Input X'44~ 45, 46, or 47' (to obtain the associated 
portion of the ICW that was loaded by the Output X'40' 
into the ICW input registers). 

Note: If Output X'43, 44, 45, 46, or 47' was executed as 
in (a) above, the ICW content was altered, but the ICW 
input register still contains the contents of the ICW as it was 
before the alteration. 

4. Output instructions may be executed in any order, but 
all subsequent Output X'43, 44, 45, 46, or 47' instructions 
must be separated by at least one cycle. 

5. All lines in the addressed type 2 scanner should be dis
abled before executing an Output X'42' to change the 
scan limit. 

6. Output X'7F' may be executed with a 1 in byte 1, bit 2 
of the register specified in the R field. This unmasks the 
program level 2 interrupts. 

o 0, 
" () o {-~ r I 
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Example of Input/Output Instruction Sequence During Program Levels 3 and 4. 

Attachment 
Buffer Address 
Register (ABAR) 

Line Address 
Bus Bits 2-9 

ICWadr 'N' 
contents 
Note 3 

ICW 
I nput register 

Program level 3 or 4 (mask OFF level 2 interrupts) 

Output other Input 
X'40' instr X'44' 

+ Set ABAR=N 

* * 

Scan. Scan adr Scan adr adr N N N 
(N-3) (N·2) (N-n 

current ICW 

Previous 
content current content 

*Program addressing 

~ 
To register R 

(
Input Register .\ 
reflects current ICW) 

other 
instr 

* 

Scan adr 
(N) 

Note 1· 

Input Output 
X'45' X'44' 

* 

Scan adr N (N + 1) 

Modified I CW 

~ 
To register R • 

(.
,nput Register) 
differs from 
current ICW 

Note 1: Current content of the ICW is read out, examined, and modified if needed, then written back into ICW. 
Modification example: During PCF state 8, 'clear to send' became active, so the scanner sets PCF state 9. 
The ICW input register will not reflect th,i.smodification... .. . 

Note 2: Output X'44' alters the ICW content for address N. The ICW input register will not reflect this modification. 
Note 3: The sc~m limit for the selected scanner modifies the interface address on the line address bus to form the 

ICWaddress. Scan addressing is modified by the upper scan limit. This example assumes an upper scan 
limit of 00 (96 lines), therefore no modification occurs. 

o o o (0' /, o o o o o 

INPUT AND OUTPUT 
INSTRUCTIONS 

l 
* Ir 

Scan adr N 
(N +2) 

0-15 

Altered ICW 

Or" ,)JI o 

8-110 

o o o 
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INPUT X'40' (INTERFACE ADDRESS) 

Input X'40'is used ·to obtain the interface address 
from ABAR (attachment buffer address register) in the 
attachment base. When Input X'40' is executed, the attach
ment base gates the interface address in ABAR to the 0.6 
through 1.6 bit positions of the general register specified by 
the R field. The attachment base also gates a 1 to position 
0.4 and a 0 to each of the remaining positions in the general 
register. 
If Input X'40' is executed during program level 2, the 
attachment base resets the 'priority register occupied' 
latch associated with the interface address in ABAR. This 
indicates that (1) the character service request is being 
serviced by the control program and (2) the 'program 
level 2 interrupt priority register', from which the ABAR 
was loaded, is now available for another level 2 interrupt of 
the same priority. Subsequent Input X'40' instructions 
within the same character service interrupt do not reset the 
'priority register occupied' latches. An exit instruction must 
be executed in program level 2 to reset the L2 input 40 
latches before another 'reset occupied latches' signal can 
occur. 

Input Inst 

11 Time 

CD Time 

CCU Logic 

A 
I 

Ca001 I 
__ .J 

OP XXXX XXXX XOOO XXXX 

Not OP Reg Bit 1 .0 

OP X100 XXXX XXXX XXXX 

Input 40 

A 

CXOOl 

o o o o o 

All CX logic is in the attachment base 
and is located on cards A-B3D2 and 
A-B3E2 

o o 

Not CS1 + CS2 Time + 100 ns 11 Time 

Pgm Lev 2 Current 

CX001 

Gate Input 40 BAR 

OP Reg Content for Input X'40' 

0100 OXXX 00001100 

Not pgrn Lev 2 
Entered 

R field specifies general register. 

o o o o o o o o o o o 
INPUT X'40' TIM INGS 

CCU CLock (*) A E B F C 0 A E B F C 0' 

11 Time of Input X'40' (Next Instruction) 

Gate Input 40 BAR 

Write LS (in CCU) -Pgm Lev 2 Entered 

Pgm Lev 2 Current 

L2 Input 40 FL 

Attachment Base Clock (*) C3 C4 C5 C6 C7 CO C1 C2 C3 C4 C5 C6 

L2 In 40 AT C2 F L 

Remem L2 In 40 FL 

Reset Occupied Latches --*The CCU clock and attachment base clock are asynchronous, 
and the relationship shown.is assumed for this example. 

L21n 40· 
L2 Input 40 C2 Time At C2 

FL ~~=-~1r~F~L' C3Time 

CXOO1 

(. 
From 'Start of L2') 
Latch 

CX001 
From Pre ABAR 

Gate Pre BAR To BAR • -------------x • 

Priority 
In ABAR 

W
11 

10 

01 

00 

CX003 

Reset Occupied Latches 

ABAR contains Interface Address 

Force 1 0.6 0.7 1.0 1.1 1.2 1.3 1.4 1.5 1.6 

Attachment 
Buffer 
Address 
Register to 0.4 Pos 

I • 
X-----~-~--___ ----X CXOO9 

I j'_ 

ccjI= 
CCU Indata Bus 

o o o 

B F C 0 A 
I 

Exit Instr 

Exit 

Exit 

X X X X 

Priority Register 
Occupied Latches 

X 

.i~illl 
Resets occupied latch 
associated with the 
priority in ABAR 

1 .7 . General Register 

~--~------~v I 
Interface Address I 

------------------~I V _ 
Character Control Block Vector Address 

. (See B-330) 

INPUT X'40' (INTERFACE 
ADDRESS) 

o o o 

8-120 
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INPUT X143' <CHECK REGISTER) 

Input X'43' is used to obtain the status of the check 
register in the type 2 scanner. The interface address in the 
attachment buffer address register selects the scanner that 
contains the check register. 

LEVEL 1 INTERRUPT 

If any of the check register bits in a scanner are set to 1, 
the scanner sets the level 1 interrupt request that bids for 
a program level 1 interrupt in the CCU. The level 1 routine 
determines which scanner caused the level 1 interrupt by 
executing Input X'76'. The control program can set ABAR 
with an interface address associated with that scanner, and 
then execute Input X'43' to determine the specific cause 
for the level 1 i~terrupt. 

CSB Sel 0 

CSB Sel1 

IoPl 
~ 

Input Inst 

11 Time 

C or CO or 0 

o o 

This CSB 

Gate Input Data Onlnbus 

caOOl 

o o o o () o 

Input 43 

General 
Register (R) 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

1.0 

1.1 

1.2 

1.3 

Input Error Reg 

Check Register 
Position 

LIB 1 BCC Check 

LIB 2 BCC Check 

LIB 3 BCC Check 

LI B 4 BCC Check 

LIB 5 BCC Check 

LIB 6 BCCCheck 

LIB SeleCt Check 

ICW Input Reg Check 

ICW Work Reg Check 

Priority Reg Avail Check 

CCU Outbus Check 

Line Adr Bus Check 

;.; 

Cause Of Check 
Set to 1 if the scanner detects a LI B 1 BCC local store parity error during a bit clock 
selection. 

Same as above for LI B pOSition 2. 

Same as above for UB position 3. 

Same as above for LIB position 4. 

Same as above for LI B position 5. 

Same as, above f6r LIB position 6. 

Set to 1 if more than one LIB was selected, or more than one line was accessed on the 
selected LIB, or no line was accessed on the selected LIB, or a line was accessed on a LIB 
that was not selected. 
Set to 1 if the scanner detects a parity error (odd) in the ICW input register (46 + 2Pl. 

Set to 1 if the scanner detects a parity error (odd) in the ICW work register (46 + 2Pl. 

Set to 1 if the scanner detects a parity error (even) in the priority register available 
lines (4 + PL 
Set t6 lif the scanner detects a parity error (even) on the Outbus (16 + 2P). 

The line adr bus parity is used to predict the parity of the address as modified by the 
scanner's upper scan limits. If this predicted parity does not compare with the actual 
parity of the modified address, the scanner sets this bit to 1 . 

Check Register 
TB121 ' 

INPUT X'43' (CHECK 
REGISTER) 

Reference 
C-020 
C-120 

~ , 
B-020 

B-020 

B-020 

B-020, 8-170 

B-020 
B-(180-210) 

Set Ll 

From Next 
Adapter _B_id_P_9m_L_e_v_1_ ..... ___ .. To Next 

AdapterlCCU 
(6-090) 

o 

Line Adr Bus Check 

CCU Outbus Check 

Priority Reg Available Check 

ICW Work Reg Check 

General 
Register 

Error Set Lev 1 I rpt 

TB141 

Gate 1st Test 
Points On Inbus 
(Input X'76') 

TB151 

Identify' CSB 1 
--~--------- X 

ICW Input Reg Check Identify CSB 2 I 
------------------~IX 

LIB Select Check 

LIB Pos 6 BCC Check 

LIB Pas 5 BCC Check 

LiB Pos 4 BCC Check 

LIB Pas 3 BCC Check 

LIB Pas 2 BCC Check 

Identify CSB 3 I 
----------------- X 
Identify CSB 4 I 
------------ X 

The identify CSB line is only 
active in its associated 
scanner. The other three lines 
are inactive in that scanner. 

LIB Pos 1 BCC Check 

o o () o o o o o o () () o o o o o o o 

8-130 



o o o o o o o o o o o o o o o o 

INPUT X'44', X'45', AND X'47' 

Input X'44' (lew Input Register-Bits 0-15). When the 
scanner decodes Input X'44', the scanner gates the con
tents of the SCF (secondary control field)' and the PDF 
(parallel data field) to the general register specified by 
the R field. 

Input X'45'(lCW Input Register-Bits 16-31 ). When the 
scanner decodes Input X'45', the scanner gates the con
tents of the LCD (line control definer), PCF (primary 
control field), and SDF (serial data field) bits 0-7 to the 
general register specified by the R field. 

CsB sel 0 

CsB Sel1 

This CSB Input X'47' (leW Input Register-Bits 32-45). When the 
scanner decodes Input X'47', the scanner gates the con
tents of SDF bits 8-9, NRZI control bit, ones counter bits 
0-2, last line state bit, display request bit, L2 interrupt 
pendi ng bit, priority bits 1-2, and reserved bits to the genera! 
register specified by the R field. 

1-0 Reg Adr Bus 0-7, P 

See B-061 
for SCF bit 
definitions 

General 
Register 
Bit Pas. 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

1.0 

1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

Input Inst 

11 Time 

C or CD or 0 

Input X'44' 

sCF 0 (Stop Bit Check/Receive Break/ Abort) 

sCF 1 (Service Request Interlock) 

SCF 2 (Character Overrun/Underrun) 

SCF 3 (Modem Check) 

sCF 4 (Received Line Signal Detector) 

SCF 5 (Flag Detection/Disable Zero-Insert Rem) 

SCF 6 (Program Flag) 

SCF 7 (Pad Flag/Disable Zero-Insert Control) 

PDF Bit 0 

PDF Bit 1 

PDF Bit 2 

PDF Bit 3 

PDF Bit 4 

PDF Bit 5 

PDF Bit 6 

PDF Bit 7 

Decode +-----4----1 

Good ParitY 

TA911 

CCU Logic 

Gate I nput Data On I nbus 

Input Input 
X'45' X'47' 

LCD Bit 0 sDF Bit 8 

LCD Bit 1 SDF Bit 9 

LCD Bit 2 Reserved 

LCD Bit3 Reserved 

PCF Bit 0 Reserved 

PCF Bit 1 Reserved 

PCF Bit 2 Display Request 

PCF Bit 3 Reserved 

sDF Bit 0 Reserved 

sDF Bit 1 L2 I nterrupt Pending 

SDF Bit2 PrioritY Bit t 

sDF Bit 3 Priority Bit 2 

SOF Bit4 NRZI 

SOF Bit 5 Reserved 

SDF Bit 6 Bit is always 0 

SDF Bit7 Bit is always 0 

o o o o o o o o o o o o o o o o 

Input 3245 

.--------I!III~IIII! .. IIIi_------..... ---.. From next scanner or Adapter 

CCU Logic 

on I 0.1 ! 0.2! 0.3! OA ! 0.5! 0.6! O. 7!,.0 !,., 1.2!1.3!' A !' S !1.6!1.7! GENERAL 
REGISTER 

Input Timing-Bridge Storage 

CCU Clock 
InputTiming-FET Storage 

11 Time of Input Inst (in CCU) 

1-0 Reg Adr Bus 

Gate Input Data on Inbus 

. { OT015 
Input 16 To 31 

32 To 45 

Write LS. (in CCU) 

CCU Clock 

11 Time of Input Inst (in CCU) 

1~0 Reg Adr Bus 

Gate Input Data on Inbus 

{ 

0 To 15 
Input 16 To 31 

32 To 45 
Write Ls (in CCU) 

. t71 O:"'~i -: 
.. 

• 

o o 

AI B I 

Note: The CCU clock, not the scanner clock, provides the input timings. 
Note:iThe CCU clock, not the scanner clock, provides the input timings 

INPUT X '44', X'45', AND 
X'47.' 8-140 
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INPUT X'46' (DISPLAY REGISTER) 

This page shows the implementation of Input X'46' within 
the type 2 scanner, and how the display request bit (lCW 
bit 38) controls the display register. 

When the scanner decodes Input X'46', the scanner gates 
the contents of the display register to the general register 
specified by the R field. 

.esa Sel 0 

.CSB Sell 

This CSB 

1-0 Reg Adr Bus 0-7, P 
Decode 

Data In (1-7) 

Late Sample X(,.·; .... ·( .... ·( .... ·( .... ·( .... ·( ... iIiii_ ...... From L1Bs 

X --+. --+-. --1.1--- X _ X _ Early Sample R2T1 -.-I-....,~I---X, "--XI-X' 
! ! ! W1T3 

=~RI 2 34 5 617~~~~~~_~ ___ ~ _____ ~~ _________ ~ 
Register 

Line Interface Auto Call Interface 

M21 and Not I hput 46 

Display Bit (lCW 38) 

T2 

I 
TA931t-----j 

TA331 , 

Parity generated for 
bytes 0 and 1 

PO$ition 

1 
2 

3 
4 
5 

6 
7 

Clear to send Abandon call and retry (ACR) 
Ring indicator Present next digit (PND) 

Data set ready Data line occupied (DLO) 
Receive line signal detector Power indicator (PWI) 
Receive data bit buffer Unused 

Diagnostic wrap mode Call originating status (COS) 
Bit service request Bit service request 

I Input Timing-Bridge Storage 

CCU Clock 

INPUT X'46' (DISPLAY 
REGISTER) 

Good Parity 
Input 46 Display 

~----~~~~~----------------X 

I: I E I ~'j JL; 1 C I :1 A I E I B I 
11 Time of I nput I nst (in CCU) 

Input Inst 

11 Time 

Cor CD or 0 

CCU Logic 

caOOl 

TA911 ' 

Gate I nput Data 
on Inbus 

DISPLAY REQUEST OPERATION 

After the attachment base address register (ABAR) has 
been set to the proper interface address, the control 
program executes an Output X'43' to set the display 
request bit (lew bit 38), As long as the display request 
bit is on, every scan of that interface causes the display 
register to trap the contents of the B data register. The 
display register traps the forced states of 'clear to send', 
'data set ready', and 'receive line signal detector' when 
diagnostic wrap mode is on because these bits are not 
on in the B data register. 

For the display register contents to be meaningful, only 
one display request bit may be on in an ICWassociated 
with a scanner. Because each scanner contains a display 
register, each scanner may contain one I CW that uses the 
display request bit. Input X'46' should not be executed 
within 153.6 microseconds of the setting of the display 
bit. This ensures that the data inthe display register is 
valid for the interface just selected and is not the result 
of a former display trap operation. 

() o () o () o 

..... ____ C.C.U .. ln.b.u.s _____ .... From Next 
16 + 2P Scanner/Adapter 

General 
Register Line Interface 
Position 

0.0 Clear To Send: 1 if the CTS line from the modem is on or 
if diagnostic wrap forces CTS on. ' 

0.1 Ring Indicator: 1 if the ring indicator line from the modem 
is on. 

0.2 Data Set Ready: 1 if the DSR line from the modem is on 
or if diagnostic wrap forces DSRon. ' 

0.3 Receive Line R LSD line from 
modem is on forces R LSD 

0.4 Receive Data Bit Buffer: 1 if the line interface receive data 
bit buffer contains a mark (1). This bit is 0 if the bit buffer 
contains a space (0). 

0.5 

0.6 

Diagnostic Wrap Mode: 1 if the line interface is in diagnostic 
wrap mode. 

Bit Service Request: 1 if the line interface bit service request 
is on. 

CCU logic 

V 
All zeros 

GENERAL 
REGISTER, 

Autocall Interface 

Abandon Call and Retry: 1 if the ACR line from the 
autocall unit is on. 

Present Next Digit: 1 if the PND line from the auto
call unit is on. 

Data Line Occupied: 1 if the OLD line from the auto
call unit is on. 

Indicator: 1 if the PWI line from the autocall 
on. 

Bit is always O. 

Call Originating Status: 1 if the COS line from the 
autocall unit is on. 

Bit Service Request: 1 if the autocall interface bit 
service request is on. 

.. Diagnostic wrap mode forces Receive Line Signal Detector to a 1 for any line interface under test unless (1) the 3705 has a 
LIB type 5, 6, 7, 8, 9,10, or 11 installed or (2) the 3705 was built after October 26, 1973. In both cases, diagnostic wrap 
mode does not force RlSD to a 1 for any line interface under test in the 3705 and RLSD is controlled by the modem 
{integrated or external} on the line interface. 

o o o (} (} o 0 ' 'y o o () 

1-0 Reg Adr Bus 

Gate Input Data on I nbus 

Input 46 Display 

~rite lS (in CCU) 

Note: The CCU clock, not the scanner clock, provides the input timings. 

Input Timing-FET Storage 

ccu Clock 

11 Time of I nput I nst (in CCU) 

1-0 Reg Adr Bus 

Gate I nput Data or I nbus 

Input X'46' Display 

Write LS (in CCU) 

t: 0.9/1.0 ~s -
A I B C I 0 A 

-

I B I 

Note: The CCU clock, not the scanner clock, provides the input timings. 

o ri'''''. ) 
''t.Jv (l I(·~.·'.: y o () 
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OUTPUT X'40', AND X'41' 

Output X'40' loads an interface address in ABAR 
(attachment buffer address register) to the attach
ment base. When Output X'40' is executed in pro
gram levels 3 or 4, the attachment base gates the 
contents of the lew work register to the lew input 
register where it is available to the control program 
by means of Input instructions X'44', '45', and 
'47'. 

The control program must execute Output X'40' 
to initialize ABAR with an interface address 
associated with an installed type 2 scanner after 
the 3705 is powered on and before other inputs 
and outputs are issued to thescariner. Otherwise, 
an input/output check may occur. 
Output X'41' sets the substitution control register 
bits in the attachment base. 

o o 00 o o o o o o o 

General 
Register (R) Output X'40' 

0.0 * 
I ! 0.5 

0.6 Interface Address Bit O. S nne 00 = 1 10 = 3 
0.7 Bit 1 ~:,:.' ca r 01 = 2 11 = 4 

1.0 Bit 2~~ 010 = LIB 1 101 = LIB 4 
1.1 Bit 3~iW: LIB 011 = LIB 2 110=LlB5 
1.2 Bit 4:;::-' 100=L1B3 111=LlB6 

1.3 Bit5~ 
1.4 . ;:.: ~ 0- F (hex) BIt 6 :::: .. :::. Line 
1.5 Bit 7r1~' 
1.6 Bit 8~ 

1.7 * 

*Bit Position Unused 

I 0.0 1 0.1 1 0.21 0.31 0.41 0.51 0.6
1 

0.7
1

1.0 11.1 11.211.311.411.511.611.71 General Register 

OP Reg Content for Output X'40' OP Reg Content for Output X'41 ' 

o o o 

General 
Register (R) 

0.0 

I 
0.7 
1.0 
1.1 

1.2 
1.3 
1.4 
1.5 

1.6 
1.7 

o o o 

Output X'41' 

* 

* 

SUbstiltution Ct1rl Re

1

g ~:! ~ 
Bit 3 
Bit4 

* 
* 

Output Timings FET Storage 

ccu Clock A B C 

o o o 0"" 
.1" o 

o A B C o A 

0100 OXXX 0000 0100 

'-v-' 

0100 OXXX i001 0100 

::;::::~ 

OutP4t X'40' 11 Time of Output Instr Next Instr 

R field 1.0 
Output X'41' Pulsed Output 41 SCR 

• Attachment Base Clock C4 C5 CO Cl 

OP XXXX XXXX XOOl XXXX (Output41) 
Z Bus 

S\Jbstitution Ctrl Reg 

OP XIOO XXXX XXXX XXXX 

Not OP Reg Bit 1.0 

CXOOl 

CCU sample 

-------1 
Output Inst I 
11 CD Time A Output Data 

. T3 +TO 

I 
CCU LOGIC CaOOl ______ J 

Output Timings Bridge Storage 

. CCU Clock * A E B F 

11 Time of Outputlnstr 

Pulsed Output 41 SCR 

Attachment Base Clock 
* Cl C2 C3 C4 

Substitution Ctrl Reg 

Set BAR 

Out 40 L3 L4 

Fetch Buffer 

ICW Input Register 

C 

C5 

* The CCU clock and attachment base clock are asynchronous,. 
and their relationship for this example is assumed. 

Pulsed Output 41 SCR 
r----------------X 

CXOO1 ~. ~ 
Pre Substitution 
Control Register 
CX006 

Substitution 
Control Register 
CX006 

,Z Bus 

From 
Pre ABAR 

Gate Pre BAR to BAR • 
X , 

i r-____ ~S~et~BA~R ___ X 

Pgm Lev 2 Interrrupt OR t---------------___ • 

Set BAR 

Out 40L3 L4 

Fetch Buffer 

ICW Input Register 

Not Gate Pre BAR to BAR 
X , 

CXOOl 

1 0+.7 11.0 1,·,I'+3I'A 1,·511£ li~E:~~~' 
Out 40 L3 L4 CX009 !:L=ev~2...!.'!!rp~t-f--T---'~ __ ..!-___ ~ 

C3 

. (Not Pgm Lev 1 Current) or PgI'{I Stop Lth 

(Not Pgm Lev 2 Entered) or Pgm Stop Lth 

FL 
A' 

I
I 
I 
I 

C3 +C7 A 
C2 Time 

Fetch Buffer 

Scanner Logic 

R1T2 

TA921 Parity Error 

Not CSB Disable Lth BAR Error 
FL 

Reset Level 1 

TB131 

C2 C3 C4 

See B-130 
(line Adr Bus Check) 

OUTPUT X'40', and X'41' 

o o o 
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OUTPUT X'42', AND X'43' 
Bits 

0 
0 1 

Scan 
Limit 

8 

Unused Bits 

OUTPUT X'42', AND 
X'43' 

General Register Content for Output X'42' 

1 1 16 
1 0 48 
0 0 96 

This CSB 

Mod BIt. ~ ___________ ~=======~ ______ --, Output 42 

r----rr:::r---; General Register 

~~--~----~--.. --~~------~~----~--~--~~---
1-0 Reg Adr Bus 0.7, P TA911 

TA911 

-----CCU'Og~ ~ 

Sample Output Data 

ca001 

Output X'42' sets the upper scan limit in the selected 
scanner. The interface address in the attachment buffer 
address register selects the scanner. 

Output X'43' is executed to set or reset various 
control functions in a type 2 scanner. The interface ad
dress in the attachment buffer address register selects 
the scanner. When Output X'43' is executed, the bit 
configuration in the general register specified by the R 
field determines which control functions are set or reset. 

Selective LI Breset is caused by the set function. The 
scanner sets the 'mask LI B X errors' latch that causes 
the functions specified in the disable LIB 1 row. The 
scanner resets each line at that line's bit service request .. 
The reset continues until the 'mask LI B X errors' latch 
is reset by the reset function (0.1 = 1 and a 1 in the 
associated disable LI B position) leaving LI B X enabled. 

A minimum of one scan period (153.6 microseconds) is 
required between the time the 'CBS disable' latch is turned 
on to cause a reset (1.6 = 1 when 0.0 = 1), and when the 
'CSB disable' latch is turned off to end the reset (1.6 = 1 
when 0.1 = 1). The scanner is enabled when the 'CSB 
disable' latch is off. 

() o o () o o 

~ 
~ 

Upper Scan 
Limit Latches 

End of CSB 

0.0 

0.1 

6.3 
I 

0.6 

0.7 

1.6 

o 

43 

Rst 43 
Sync 

Position Name 

Set Function 

Reset Function 

Not used 

Disable LI B pos 1 

Disable Interrupt 
Requests 

01.\ 
"--j,) o 

Out Reg '.5 

Set 

TB131 

. Bus Out 
Error 

See 
8-130 

TA921 
Output 43 Control Gate I 0.0 i 0.1 Jo.21 0.31 0.41 0.510.61 0.71,.01,.1 1,.211.311.41,.511.611.71 Output Register 

No effect. 

Output 
43-47 

• 

Write 

Set Function (0.0 = 1) 

for output positions 0.2 through 1.6 
is 1. This bit should not be 1 if 0.1 is 1. 

• Forces 'control out A' and 'control in A,. This resets the line/autocall 
• Forces 'control out B' and 'control in C'. interface latches in all line 

~ Output X'42' 

ICW Local Store 

Reset Function (0.1 = 1) 

if the reset function is on 

1 enables LI B 1. 
A 0 has no effect. 

A 1 disables Ll.B.'. To do this, the scanner: } 

• Holds CSB data out lines 1-7 (I F 1 and 2) to O. sets when LI B 1 IF 1 is selected 
• Resets PCF 0-3 to X'O' (NO-op). 
• Inhibits 'CSB wants a priority register'. 
• Resets ICW bit 41 (L2 interrupt pending). 
• Inhibits the set of the 'work register error' latch in the check register. 
• Forces 'write' at W2 (T3 + TO) to write into ICW local store. 
• Masks BCC .,-6 errors from setting corresponding check register latches. 

A 0 

A 1 sets all . in the check n~gister and causes a level 1 interrupt. 
A 0 has no 

A 1: 
• Sets the 'CSB disable' latch that forces the same disable actions as 

described in 0.7 for all L1BS. 
• Resets the upper scan limits. 
• Resets the display request bit (lCW bit 38). 
• Masks the setting of BCe 1-6 latches in the check register. 
• Inhibits the setting of 'line sel error', 'in reg', 'work reg error', 'avail error', and 

'BAR error' latches in the che«:k register. 
Note: Output X'43'eah still set the 'Iinesel error' latch. 

A 0 has no effect. 

o o 10' , ,; (} o o o o o 

register latches and the level 1 interrupt. 

A 1 resets the 'CSB disable' hitch to enable the scanner. 
A 0 has no effect. ' .. 
Note: The 'CSB disable' latch may also be set during a power 
on, during IPL 1, or bya reset switch operation. The program 
must reset this latch in each scanner before the scanner can be 
initialized. 

o o o 

8-170 
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OUTPUT X'44' (lew 0-3,5-15) 

Output X'44' is used to reset the following secondary 
control field bits in the ICW: stop bit error/receive 
break/abort, service request interlock, character 
overrun/underrun, modem error and flag detection/dis
able zero-insert remembrance. It is also used to set or 
reset the program flag, pad flag/disable zero-insert and 
parallel data field in the ICW. The interface address in 
the attachment b4ffer address register selects the scanner 
and lew associated with this address. 

This 
CSB 

T3 

fhis page shows the implementation of Output X'44' 
within the type 2 scanner. When the scanner decodes 
Output X'44'. the scanner gates the contents of the 
general register specified by the R field into the output 
register. The scanner then gates the contents of the 
output register (except 0.4 position) to the control 
logic. The state of each bit received from the output 
register determines how the inputs to the ICWlocai 
store 0 through 15 are modified. Inputs 16 through 45 
are not changed. Control logic generates new paritY. 

1 bit resets 

Output 43 

Output 44 

Program Flag 1 bit sets 
bit resets 

- -- - - - - - Reset Flag Detection/ 
Disable Zero-Insert Rem 

Unused 

Reset Modem Check 
Reset Character Overrun/Underrun 

Reset Service 
Request Interlock 

Reset Stop Bit 
Check/Receive 

_ _ _ Break/Abort 

Pad Flag/Disable 
Zero-I "sert Control 

PDF Bit 0 

PDF Bit 1 

PDF Bit 2 

PDF Bit 3 
PDF Bit 4 

PDF Bit 5 

Output 45 

Output 46 

Output 47 

Gate Output Reg 
I CCU ~:L 

OR t--..,....-~--=----------------- X····~~~:~: Outbus 

I 
TA921 

GENERAL 
REGISTER 

CSB Sel 0 

CSB Sel1 

1-0 Reg Adr Bus 0-7, P 

W2R1 
Output 44 

~tPut TTTT T I 
r--Ir--~_~ ________ -e~~0~u~tP~u~t~0~T~0~1~5 ___________ __ 

TB051 

........ - _____ .. Decode t----I Output 44 sync X-X-X-X-' --X--------X 
~ ____ -I A FL Output 

Out Good Parity 

TA911 

CCU Logic 

FL Short POR 

TA921. 

W1R2 

TO 

Start of 
CSB 

OR 

Output Inst 

11 CD Time 

TO+T1 

Sample Output Data 

---, 
I 
I 
I 

C0001 

CCU Clock 

11 Time of Output Inst 

1-0 Reg Adr Bus 

Gate Output Reg 

Output 44 Sync F L 

Scanner Clock (see note 1 ) 

Output 44 FL 

ICW Work Register 

Write 

*Output Timing - Bridge. Storage 

o I A I E I B F 

(Next Instruction) 

1 R1 I. M1 I W1 R2 IM211M22\ M23\ W2 R1 I Ml IWll R2 I 

~ CCU Time -""-1---- eSB Time ----I ....... CCU Time ~ 

Note 1: The CCU Clock and scanner clocks are asynchronous, 
and the relationship shown is assumed for this example" 

The shaded areas are active for this example" 

I *For FET output timing; see B-201 

Rst 44 
Sync 

Output 43 43-47 

Output 44 

Output 45 

Output 46 

Output 47 

W1 

Output 4347 

2nd Half Delaved (T1-T2) 

ecu 
Time 

TA921 

,--- Control Logic --1 
I A 1 in output reg posi" Regeneration of associated I 
I tion resets the associated ICW bits inhibited. A 1 in 01 

ICW b't b . h'b"t" output reg sets the 
I V In I I mg associated ICW bit IT A731, PG I I regeneration (TA121) TA741, TA751) 

L - - -=---__ ------- - _}- _ ..J 
Write 1-------------X --,---------- X X 

_0 __ ----I·i:_·_·_·~_·1;.;;;.5-1·6---·· I 45 21 
o 

eSB 
Buffer 
Address 
Register 

I 
x_.-11111 ICW LOCAL STORE 

Fetch 
Buffer 

TA921 

A 
R1T2 

PC 

96 

Not CSB 
Disable Lth 

Reset Level 1 

BAR Error 

FL 

TB131 

• R1T3 
X , 

ICW WORK REGISTER 

See B-130 
(Line Adr Bus Check) 

TA511 

TA511 

OUTPUT X'44' (lCW 
0-3, 5·15) 8-180 
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OUTPUT X 145' (lCW16-23) 

Output X'45'is used to set the bits of the line control 
definer (LCD) and the primary control field (PCF) in the 
ICW. The interface address in the attachment buffer address 
register (ABAR) selects the scanner' and lew associated with 
this address. 

This page shows the implementation of Output X'45' within 
the type 2 scanner. When the scanner decodes Output X'45', 

CSB Sel 0 

CSB Sell 

This 
CSB 

T3 

W2Rl 

the scanner gates the contents of the general register speci
fied by the R field into the output register. The scanner then 
gates the contents of output register positions 1.0 through 
1.7 to the control logic. The control logic inhibits the regen
eration of old lew bit positions 16 through 23, and sets a 1 
in the new lew bit when the associated output register posi
tion contains al. lew positions 0-15 and 24-45 are not 
changed. The control logic generates new parity. 

End of 
CSB 

Output 
45 

Output 43 

Output 44 

Output 45 

Output 46 

Output 47 

OR 

TA921 

LCD Bit 0 
Unused Bits 

LCD Bit 1 

LCD Bit 2 

PCF Bit 0 

PCF Bit 1 

OUTPUT X'45' (lCW 
16-23) 

PCF Bit 2 

LCD Bit 3 PCF Bit 3 

I ccu ~ .. ::.outbUS 
Gate Output Reg 
r----~--~-----------------~X 

I 

TB051 

GENERAL 
REGISTER 

OUTPUT 
REGISTER 

1-0 Reg Adr Bus 0-7, P Output 45 Output 16 to 23 I 
~~------~----__ ----------------------~~~----------~---------X ...... ______ • Decode 1----1 A FL 

Out Good ParitY 
Short POR 

TA911 OR 

CCU Logic 
--, 

TA921 Start 
of 
CSB 

Output Inst 

11 CD Time 

TO+Tl 
A 

CQ001 

Sample Output Data 

Output Timing - Bridge Storage* 

CCUClock I A I E 

11 Time of Output Inst 

1-0 Reg Adr Bus 

Gate Output Reg 

\ B 

I 
I 
I 
I 
I 

W1R2 

TO 

Output Timing - Bridge Storage * 

IFlclDI A I E \ B \ F I C I 0 I A I 
(Next Instruction) 

1 .. 
L 

E I 

Output 45 Sync F L 

Scanner Clock (see note 1 ) I: I M1 I W1 
CCU Time_ 

R2 I M21 I M22\ M231 W2 Rt I Mtl :j R2 I 
CSBTime CCUTime 

Output 45 (Output 16to 2 

ICW Work R$9ister 

Write 

3) 

X X 

n 
Note 1: The CCU Clock and scanner clocks are asynchronous, 

and the relationship shown is assumed for this example. 

The shaded areas are. active for this example. 

*For FET output timing, see B-201 

() o o () o o o () o o 

-• 

o 0 

Rst 45 
Sync 

o () 

Output 43 

Output 44 

Output 45 

Output 46 

Output 47 

Fetch 
Buffer 

o 

Output 
43-47 

~n~LogiC-- ------ -l 
Regeneration of old ICW I 
bits inhibited. A 1 in the 
output register position ~ I sets the associated new PG 
ICWbit (TA"', TA811) 

.LJ---- ------f---J 
TA921 oWrot

o 

I 15 16 i 23 24 I 
Output 43-47 

W1 

2nd Half Delayed (T1-T2) 

CSB 
CCU 
Time 

I 

o 

. Buffer 
Address 
Register 

X ... " 

PC 

Parity Error 

A 
R1T2 

TA921 

0 : 
j o (~, 

jlf 

96 

Not CSB 
Disable Lth 

Reset Level 1 

o 

BAR Error 

FL 

TB13l 

o 

ICW ~OCAL STORE 

I RH3 
X 

I 
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See B-130 
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OUTPUT X'46' (lew 24-33) 

Output X'46' is used to set the bits of the serial data field 
(SDF) and the N RZI control bit in the ICW. The interface 
address in the attachment buffer address register (ABAR) 
selects the scanner and ICW associated with th is address. 

This page shows the implementation of Output X'46' within 
the type 2 scanner. When the scanner decodes Output X'46', 
the scanner gates the contents of the general register speci-

This 

CSB Sel O· CSB 
T3 

000 000 o 

fied by the R field into the output register. The scanner then 
gates the Contents of output register positions 0.0 and 0.6 
through 1.7 to the control logic. The control logic inhibits 
the regeneration of old ICW bit positions 24 through 33 and 
44 and sets a 1 in the new ICW bit when the associated 
output register position contains a 1. ICW positions a through 
23, 34 through 44, and 45 are not changed. Control logic 
generates new parity. 

o 

Output 43 

Output 44 

Output 45 

Output 46 

End of 
CSB 

Output 47 

o 0 00 o 
Set NRZI Control 
(lCW bit 44) 

Unused Bits 

. _<<-,:::::::::~:*i~~~~~~~l~~;l~lll~~~;~l;l;§:~;~:,:,.:._ .. _ 

000 

SDF Bit 0 

SDF Bit 1 

SOF Bit 2 
SOF Bit 3 

I ccu;~:Lu, 
rG_a_t_e_O_u_t~pu_t_R_e~g~ _____________________ X 

OR 
I 

000 

SDF Bit 5 

SDF Bit 6 

SDF Bit 7 

SDF Bit 8 

o 0 

GENERAL 
REGISTER 

TA921 

I OJ) I 0.1 ! 0.2! 0.31 OA I 0.51 0.6! 0.1 11.0 1,., 11.211.311.41,.511.61,.1 I ~~Jr~~R 

00 o 

CSB Sell 
Output 
46 1-0 Reg Adr Bus 0-7, P 

........ ------.. Decode 1----1 

W2Rl 

r-lI--~~~ ____________ A-~0~ut~P~ut~2~4~T~O~33~ _______ l ____________________ ~~~ __ ~~~~ ___ ! 
Output I NRZI Control (ICW 44) 

TB051 

Out Good Parity 
Short POR 

TA911 

TA921 

CCU Logic -l 
I 
I 
I 

W1R2 

Start of 
CSB 

TO Output Inst 

11 CO Time 

TO+Tl 

Sample Output Data 
A 

caOOl I 

Output Timing - Bridge Storage* I· 
r-------------------~~----------------------------------~----------------------

o I A I E·I B I F I C 10 I A I E I CCU Clock 

11 Time of Output Inst 

1-0 Reg Adr Bus 

Gate Output Reg 

Output 46 Sync F L 

Scanner Clock (see note 1) 

Output 46 FL 
(Output 24 to 33) 

ICW Work Register 

Write 

(Next instruction) 

1 R1 I M1 I Wl I R2 I M. 21 I M221 M231 W2! Rl I Ml I WI IR2 I 
~ CCU Time -T--CSB Time ~ • CCU Time ..., 

______ ~x~ ______ ~xc============~ ........ c: 
______________ ~!l~ ______________________ ~~ .. ~ __ __ 

Note 1: The CCU Clock and scanner clocks are asynchronous, 
and the relationship shown is assumed for this example. 

The shaded areas are active for this example. 

I *For FET output timing, see B-201. 

Output 43 

Output 44 

Output 45 

Output 46 

Output 47 

Fetch 
Buffer 

43-47 

OR 

Output 4347 

W1 

2nd Half Delayed (T1-T2) 

CCU 
Time 

rC;;ro-1 -- -- ------, 

I Logic r---R-eg-e-n-er-a-ti..loLn-o-f -o-Id-I .... C-W--. I 
I bits inhibited. A 1 in the 

output register position I 
I sets the associated new ~G 

ICW bit (TA231, TA271) L-f--- -- -- -3-__ ,tJ 
Write =) ~ 

A 1--

0

------i --------23--2! --1--3-3-· -l I IIi 
o 

CSB 
Buffer 
Address 
Register 

X __ _ 
ICW LOCAL STORE 

96 

PC TA511 

Parity Error TA511 

Not CSB BAR Error 
Disable Lth 

A 
,R1T2 Reset Levell 

TA921 TB131 

I R1T3 
X 

I 
ICW WORK REGISTER 

See B-130 
(Line Adr Bus Check) 

OUTPUT X'46' (lCW 
24-33) 8-200 
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FET STORAGE TIMING 
OUTPUT X'44', X'45', X'46', AND X'47' 

FET storage timings for Output instructions X'44' through 
X'47' are shown on this page. For bridge storage timing, 
refer to the description of each output instruction. 

Output Timings-F ET Storage* 

CCU Clock A I B I C 1 0 I A I B I C lolA I B I C I D I 

11 Time of Output Inst. (Non Output.lnst) 

1-0 Reg Adr Bus 

Sample Output Data -Scanner Clock M21 M22 M23 W2 R1 M1 Wl' R2 M21 :M22 M23 W2 

ho+-ccu ~I~ CSB ~I 
Time Time 

Gate Output Reg -Latched 1-0 Adr Bits 4-7 

Output Register ____________ ~)(~ _______ co_n_t_e_nt_s_O_f_G_e_n_er_a_'R_e_g_iS_te_r_R __________ ___ 

Sync Latch 
(X'44' - X'47') 

Output 
(X'45' - X'47') 

ICWWrite 
Upper Scan Limit Latches 

*See B-180for bridge storage timing 

*The scanner sets the sync latch whenever the scanner decodes an Output X'41' 
thru X'4F' instruction. When set, the sync latch allows the scanner to execute 
the Output X'4X' instruction the next CCU time. 

(
, .c~ 

, -.~ o ('.~ )! o 

FET STORAGE TIMING 
OUTPUT X'44'-X'47' INSTRUCTIONS 8-201 

o o 0,/ 
'J ,0· , .)1 o o o ("~. '"1" ,j) \p o 0·,') " o o o 
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OUTPUT X147' (lew 34-37 AND 39-43) 

Output X'41' is used to set the L2 interrupt pending bit 
and priority bits in the lew. The interface address in the 
attachment buffer address register (ABAR) selects the 
scanner and lew associated with this address. 

Output X'47' is used to set the ones counter bits and the 
last line state bit for diagnostic purposes. 

This page shows the implementation of Output X'47' within 
the type 2 scanner. When the scanner decodes Output X'41', 
the scanner gates the contents of the general register speci
fied by the R field into the output register. The scanner then 
gates the contents of output register positions 0.6 through 
1.7 to the control logic. The control logic inhibits the regen
eration of old lew bit positions 34 through 37, and 39 
through 43. The control logic sets a 1 in the new lew bit 

. when the associated output register position contains a 1. 
lew positions 0 through 33, 38, and 44-45 are not changed. 
The control logic generates new parity . 

This 
eSB 

T3 

End of 
eSB CSB Sel 0 

CSB Sel1 
W2R1 Output 47 

Output 47 '-0 Reg Adr Bus 0-7, P 
...... ------.. Decode 1-----1 r-----~ A FL 

Output Inst 

11 eo Time. 

TO+T1 

Out Good Parity 

TA911 

CCU Logic 

Sample Output Data 

C0001 

--, 
I 
I 
I 

Short POR 

TA921 

W1R2 

TO 

Start of 
CSB 

Output Timing....; Bridge Storage* 

OR 

TA921 
CCU iime 

ecu Clock I A I E I B I F I C I 0 I A I EI B I Fie I 0 I A I E I 
11 Time of Output Inst 

1-0 Reg Adr Bus 

Gate Output Reg 

Output 47 Sync F L 

Scanner Clock (see note 1) 

Output 47 FL 
(Output 34 To 43) 

(Next Instruction) 

• 
! AI I Ml I W~ 1:2 ! M21 I M221 M231 v: I :' I Ml I WI! R2 I 
~ ceu Time CSB Time . ecu Time ~ 

Rst 47 
Sync 

ICW Work Register ________ ~x~ ______ ~xc. ==============~ ...... ~c:: 
Write 

______________ ~.!l~ ________________________ ~ .. ~ ____ __ 
Note 1: The CCU Clock and scanner clocks are asynchronous, 

I'lnd the relationship shown is assumed for this example. 

The shaded areas are active for this example. 

*For FET output timing, see 8-201. 
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Ones Counter Bit 1 
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L2 Interrupt Pending 
Priority Bit 1 

GENERAL 
REGISTER 
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Output 44 

Output 45 
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OR r----------------------- X • 

I 0.0 I 0.1 10 .2 1 0.31 0.41 0.0 I 0.61 0.71 1.0 I 1.1 I 1.2 1,.31 1.4 1.5 116 11.7 OUTPUT 
REGISTER TA921 

Output 34 To 43 

Output 
Output 43 43-47 

Output 44 

Output 45 

Output 46 

Output 47 

W1 

OR 
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43-47 

2nd Half Delayed (T1-T2) 
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Time 

I 

I TB051 

X 

r:------ ----- -, 
Control I Logic Regeneration of old ICW , 

bits inhibited. A 1 in the 
output register position ~G. I, 
sets the associated new 

I ICW bit (T A641, TB021 ). 

L~ ___ --r- -=1 J 
Write r I"':::::""::: r 

t---.;.~~------~X------X---X --x---X-X 

TA921 
_0 _________ .. 1L-. __ ~33 34 I 37 ~ 391 43 .44145~ 
o lew LOCAL STORE 

CSB 
Buffer 
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Register 

X ... ...-

Fetch 
Buffer 
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Parity Error 
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lew WORK REGISTER 

See B-130 
(Line Adr Bus Check) 
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SCAN ADDRESSING DATA FLOW 

See B-230 for de.scription 

Z Bus from CCU 

1 Scan Counter 

3ar 

See B-240 for 
scan counter detai Is 

Substitute control 
register bit positions 

6 

C01 Time ... :::;;;f!!!!f!!!f!i See Note 

8 4 

CXOO5 

Scan counter bit positions 

LIB I nterface Address 

Sub cntl Reg 1 = 1 
If Scan Counter X X X X X 
interface adr = E or F, 
force bit positions 0 0 0 0 0 0 
as shown. 

Sub cntl Reg 2 = 1 
If Scan Counter intf adr X X X X 0 X 
= C or D, 
force bit positions 0 0 0 0 0 
as shown. 

Sub Cntl Reg 3 = 1 
If Scan Counter intf adr X X X X 0 X 
= A or B, 
force bit positions 0 0 0 0 0 
as shown. 

Sub Cntl Reg 4 = 1 
If Scan Counter intf X X X X 0 0 X 

X Output X'41' 

1.2 

t 
1.5 

2 3 4 

I 
XCOT2 

21 2 I 3 4 

10 + P 

Remarks 

Substitution 
Configuration 
(intfadr = E or F 

Modified 
adr = 020 

Substitution 
Configuration 
(jntf adr = Cor D 

Modified 
adr = 022 

Substitution 
Configuration 
(intf tldr = A or B 

Modified 
adr = 024 

Substitution 
Configuration 
(intf adr = 8 or 9) 

ATTACHMENT I TYPE 2 
BASE COMMUNICATION 

SCANNER 
Byte 1, bit 6 "" 
position on bus 

CCU Outbus 

I 
X Output X'42' 

.... _ .. _ .. Upper 
Scan Limit 

//'---!r--
N
-
o
-, R~~~ 

I Bit 0 Bit 1 Scan 

Pre Substitution 
Control 
Register 

CXOO6 

Substitution 
Control 
Register 

CX006 

o 
1 
1 
o 

o 
o 
1 
1 

I. Line Address Bus 

SCAN ADDRESSTIMINGS 

Attachment Base Clock 

Timing Pulses 

Scanner Clock R1 

96 
48 
16 
8 

3 

M1 

CCU Time 

W1 R2 

~I~ 

See B-230 for details 5 
on scan limit modification 

4 

(Scan Addressing) 

M21 M22 M23 W2 I 
CSB Time :1 Scanner Cycle 

l Scan Count 

Li ne Address Bus 

LI Band Adr Select 

Local Store 
Address 

Read ICW 

Write ICW 

Control in B 

{ 

n+1 

Scan Counter 

SCAN ADDRESSING 
DATA FLOW 

LI B select 1,2,3 

8-220 

}
Intf .. _______________ iiiii string 1 To LIB 

}
Intf .. _________________ string 2 To LIB 

CSB 
time 

0 

0 

95 

TA511 

, 
6 

ICW 
Local 
Store 

TA511 

GJ I 47 
X Write 

.. _____ 1 _____ From 

LIB 

7 
For details on LIB 
control lines see 
B-260 ,<.".'::"-':"" 

LI B Control Lines :;.:fi~';!:::··· 
Intf 

LI B Control Li nes To • ________ .Intf 
1 1 2 LIB 

CSB Data Out 1-7 

8 

adr. = 8 or 9, 
force bit positions 0 0 0 0 Modified . (every cycle) 
as shown. adr = 026 

X = don't care bit 

Any scan counter output that does not match the substitu-
tion configuration for the associated substitution contr'ol register 
is not modified. 

Note: For 1.2 microsecond cycle times (3705-1), C01 steps every 1.6 microseconds; 
for 1.0 microsecond cycle times (3705-11 Models E-H), C01 steps every 2_0 microseconds; 
and for 900 nano~econd cycle times (3705-11 Models J-L) C01 steps every 1.8 microseconds. 

0" .. 1)/ 0 0 If]) 0 O .. i r , , f .. ··.' (j o 0 

Legend: Contents changes value --t,----
• • Contents of Counter, Bus, or Select Lines. 

o 0 \ \ )j C:'.' 'iV j 

Only at: 
• Gated bit service 
• Disable or select LIB reset 
• csa yvants a priority register 

Line Address Bus To next 
·---------.scanner 

~f':l, 
\~ Y () o (} (} (} 
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SCAN ADDRESSING 

Description for 8-220. The numbers refer to corre
sponding numbers on the data flow. 

1 Scan Counter 
The scan counter runs continuously, stepping through 96 
different states. See 8-240 for details on the scan counter 
positions and sequence of interface address outputs. 

If the scan counter output is not modified, each type 2 
scanner scans 96 different interface addresses in a period of 
153.6 microseconds. Without modification, the scanner 
can not handle line speeds higher than 4,800 bps without 
the possibility of undetected bit overrun/underrun condi
tions. 

Two modifications can be made to the scan counter output 
to allow the scanner to handle line speeds of up to 56,000 
bps. These modifications are made in conjunction with the 
substitution control register and the upper scan limit 
latches. 

2 Address Substitution 
The bit configuration in the substitution control register 
determines how the scan counter output is modified. The 
chart on 8-220 shows which scan counter bit positions are 
modified for each substitution control register position. 
This modification causes certain fixed interface addresses 
assigned to line interface base (L18) position 1 to be sub
stituted on the line address bus for certainnormal 
scan counter output states. When operating in this manner, 
all type 2 scanners are forced to scan the fixed address, or 
addresses, with an effective scan period of 12.8 microsec
onds. This is because address substitution occurs every 
eighth time the scan counter changes state (see 8-240 for the 
scan counter sequence). This allows the fixed address, or 
addresses, in each scanner to handle line speeds up to 
56,000 bps, independent of the state of the upper scan limit 
latches in the scanner. 

The following table shows which addresses are substituted, 
and which addresses are not scanned as a result of that sub
stitution when the different substitution control register 
bits are on. 

Substi- Fixed Address Sub- Addresses Not Scanned 
tution stituted In Each Type 2 In Each Type 2 Scanner 
Ctrl Scanner If substitution If Substitution Ctrl Reg 
Reg Bit Ctrl Reg Bit is ON Bit is ON 

1 Adr 0 in LIB position 1 Adr E and F in LIB 
positions 1-6 

2 Adr 2 in LI B position 1 Adr C and 0 in LIB 
positions 1-6 

3 Adr 4 in LI B position 1 Adr Aand B in LIB 
positions 1-6 

4 Adr 6 in LIB position 1 Adr 8 and 9 in LIB 
positions 1-6 

3 Line Address Bus 
Ten address bits plus a parity bit are on the line address 
bus, but for scan addressing, CS8 sel 0 and CS8 sell are 
ignored. Parity is generated over the eight bit address on 
line address bus positions 2-9. 

4 Upper Scan Limit Modification 

Each type 2 scanner has two upper scan Ii mit latches. Each 
scanner modifies the address on the line address bus accord
ing to the state of its upper scan limit latches. See the chart 
to the right for the actual line address bit positions modi
fied by the four states of the upper scan limit latches. The 
line address bus output may be modified in some form as 
shown in the chart. A zero in the '1 st 3' position of the 
lew local store address selects leWs associated with 1I8s 1, 
2,3 and also combines with a one in the'l or 4', '2 or 5', 
or '3 or 6'positions for Ll8 select 1, 2, or 3. 

If the scan counter output is not modified by address sub
stitution, the four states of the upper scan limit latches cre
ate the following effective scan periods: 

3705-1 
Number of 

Number of times each 1.2 usee 
Upper Actual Interfaces I nterface is Cycle Time 
Scan Scan actually scanned in Effective 
Limit Counter scanned by Scan Counter Scan 
State Period Scanner Period Period 

00 153.6 usee 96 1 *153.6 usee 
10 153.6 usec 48 2 76.8 usee 
11 153.6 usec 16 6 25.6 usec 
01 153.6 usec 8 12 12.8 usec 

3705·11 
Number of 

Number of times each 1.0 usec 
Upper Actual Interfaces I nterface is Cycle Time 
Scan Scan actually scanned in Effective 
Limit Counter scanned by Scan Counter Scan 
State Period Scanner Period Period 

00 192 usee 96 1 *192 usee 
10 192 usee 48 2 96 usee 
11 192 usee 16 6 32 usee 
01 192 usee 8 12 16 usec 

*The effective scan period is for 96 addresses si nce the type 2 
attachment base step through 96 addresses. 

5 LIB Select and Address Select 

0.9 usec 
Cycle Time 
Effective 
Scan 
Period 

172.8 
86.4 
28.8 
14.4 

Every 1.6 microseconds, the scanner selects a line interface, 
or auto call interface, by sending the modified line address 
bus output to the LI 8 and interface by means of the LI 8 
select and address select lines. LI 8S 1,2, and 3 arC' on inter
face string 1, and Ll8s 4,5, and 6 are on interface string 2. 

6 ICW Local Store 

Each type 2 scanner contains a local store array that con
tains 96 addressable interface control words (lCW). Each 
lew contains 46 bits plus 2 parity bits. A distinct lew is 
associated with each line interface, or autocall unit inter
face, attached to the scanner through a LI 8. See chart on 
8-250 for the relationships between the modified line 
address bus output, lew array selection, and interface 
address selected for each scanner. 

See 8-220 for scan address timings to read out and write 
into the lew associated with the selected interface address. 
CS8 time gates the address to the local store, and the con· 
tents of the selected I CW are placed in the ICW work regis
ter at R2T2 time. The scanner control logic examines 
the contents of this ICW and the 'control in 8' status. 

When a hardware interface bit service or a program service 
level 2 interrupt is required, the lew contents are modified 
and written back into the local store at W2T1T2 time. If 
the lew contents are not modified, they normally are not 
written into the local store array because the original con
tents are not destroyed during read-out. 

7 LIB Control 

The scanner control logic sends a 'control in 8' signal to the 
selected interface which gates the status of certain data com
munications equipment lines and certain latches in the inter
face hardware back to the scanner. See 8-260 for details. 

8 Line Address Bus to Next Scanner 

Line address bus positions 2-9 pass directly to the next 
scanner. Position 0 reverses position with the inverted posi
tion 1; however, these two positions are not used during 
scan addressing. 

UPPER SCAN LIMIT MODIFICATION OF LINE ADDRESS BUS 

Address Bit Positions 
Upper Scan 

Limit Position 1 st 1 or 2 or 30r 8 4 2 1 
3 4 5 6 

00 Line adr bus 1 ~t--t---t--t-~t -~+ -~t -(96 lines) ---- - i- -

Local store adr 0 

Line addr bus I- 0 _ 1-+--+--t --t-~+-~~-1-+ ------
Local store adr 1 

10 Line adr bus X r-~--+--~ --+- r-+ -r- +-~+------~ -
(48 lines) Local store adr 0 

11 Line adr bus X X X X -+-r-+ -r-+-~~------ !-- - r- - - -- -(16 lines) Local store adr 0 1 0 0 

01 Line adr bus X X X X 1 ~+-~+- X ----- I- - ~ -~ - ~ - - - ~ -(8 lines} Local store adr 0 1 0 0 0 1 

Lineadrbus +X tx + ~ + X to +t+~+: 
Local s;;e adr 0 1 0 0 0 0 

t indicates no modification 

X indicates don't care 

Upper scan limit = 01 forces this 
interface line selection sequence if 
address substitution has not modi
fied the scan counter sequence. 

Modified Line 
Adr Bus Position 

842 

o 

o 
o 
o 
o 
o 

o 
::~1 0 

o 0 

o 
o 

o 0 

o 

o 

o 

o 
o 

o 

Line selected 
within 
L1Bl 

o 

2 

4 

6 

3 

5 

7 

Interface Modification 
Lines Selected Performed 

LI B sel x-intf 1 Invert '1st 3' bit 

Adr sel y-intf 1 & 2 

LI B sel x-intf 2 Invert '1st 3' bit 

Adr sel y-intf 1 & 2 

LI B sel x-intf 1 Force '1 st 3' bit to 0 

Adr sel y-intf 1 & 2 

LI B sel x-intf 1 Force 'lor 4' bit to 1 and 

Adr sel y-intf 1 & 2 '1st 3', '2 or 5','3 or 6' to O. 

LI B sel x-intf 1 If bit 8 = 1 , force it to 0 and 
Adr sel y-intf 1 & 2 force bit 1 to 1. 

If bit 8 = 0, do not modify 

LI B sel x-intf 1 it, but force bit 1 to o. 

Adr sel y-intf 1 & 2 In both cases, force bit '1 or 4' 
to 1 ,and bits '1st 3','2 or 5',or 
'3 or 6' to o. 

SCAN ADDRESSING 8-230 

00 



SCAN COUNTER 

• Stepped every 1.6 microseconds (see Note) at COl time 
(see 8-220). 

Note: Every 1.6 microseconds for the 3705-1 only. 
For the 3705-11, the scan counter is stepped every 
2.0 microseconds if the cycle time is 1.0 microseconds 
and every 1.8 microseconds if the cycle time is 900 
nanoseconds. 

• There are 96 different states-one for each interface ad
dress in the communication scanner. 

• The relationship of the output state of the scan counter 
with respect to the line address bus bit positions is shown 
in the chart. 

Position '1st 3' - A one indicates LIB 1,2 or 3 is 
selected. 

A zero indicates LI B 4,5 or 6 is 
selected. 

Position '1 or 4' - A one selects LI B 1 if position 
'1st 3' is a one, or LIB 4 if position 
'1st 3' is a zero. 

Position '2 or 5' - A one selects LI B 2 if position 
'1st 3' is a one, or LIB 5 if position 
'1st 3' is a zero. 

Position '3 or 6' - A one selects LIB 3 if position 
'1st 3' is a one, or LIB 6 if position 
'1st 3' is a zero. 

Only one position, from among 'lor 4', '2 or 5', and 
'3 or 6', can be active at a time. 

These four positions define the LIB to be selected. 

Positions 8,4,2,1 form the hex representation for the line 
address within the selected LI B. 

• The scan counter generates interface addresses in the se
quence shown in the chart. The lIBs are selected in se
quence-however, the even interface addresses within 
each LIB are generated consecutively, followed by the 
odd interface addresses. 

SEQUENCE OF INTE.RFACE ADDRESSES GENERATED BY SCAN COUNTER 

Interface Scan Counter Bit Positions LIB 
LIB Interface Address (Hex) 

1st 3 1 or 4 2 or 5 3 or 6 8 4 2 1 String Selected 

.. LI B Address ... - I nterface Ii ne 
within selected LI B -------

020 1 1 P 0 0 0 0 0 1 1 

022 1 1 0 a 0 a 1 a 
024 1 1 0 0 0 1 0 a 
026 1 1 a 0 0 1 1 0 

028 1 1 0 a 1 0 a 0 

02A 1 1 a a 1 U 1 a 
02C 1 1 a a 1 1 a a 
02E 1 1 a a 1 1 1 a 
021 1 1 a 0 0 a a 1 

023 1 1 a a 0 a 1 1 

025 1 1 0 0 0 1 a 1 

027 1 1 0 0 0 1 1 1 

029 1 1 0 a 1 0 0 1 

02B 1 1 0 0 1 a 1 1 

02D 1 1 a a 1 1 a 1 • 
02F 1 1 0 0 1 1 1 1 1 

030 1 a 1 0 0 0 a a 2 

t , t t t Even lines then odd lines t 
03F 1 0 1 a 1 1 1 1 2 

040 1 0 a 1 0 0 0 0 3 , , t , t Even lines then odd lines r • 
04F 1 0 a 1 1 1 1 1 1 3 

050 a 1 a a 0 0 a a 2 4 

t , t t t Even lines then odd lines t 
05F a 1 0 a 1 1 1 1 4 

060 a a 1 0 0 a a a 5 

t t t t • Even lines then odd lines t 
06F a a 1 0 1 1 1 1 5 

070 a a a 1 0 a a a 6 

t t t t t Even lines then odd lines 
, t 

07F a a 0 1 1 1 1 1 2 6 
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SCAN ADDRESSING EXAMPLES 

Address Positions ICW Local 
Position 

1 ~ 11 r 12 ~r I 3 ~r 1 8 I 4 1 1 
Interface Lines Store Adr 

2 1 
Selected Selected 

EXAMPLE 1: All Substitution Ctrl Registers = O. Upper Scan limit = 00 (96 lines). Scanner #1 

Scan Counter 1 1 0 0 0 1 1 1 
1--- ------ - - - - -- -- - -- ------- ----

Line Address Bus 1 1 0 0 0 1 1 1 1--------- - -- -- -- - - - -- ------ -- --
Modified Local Store Adr . 0 1 0 0 0 1 1 1 LI B sel l-intf 1 027 

Adr sel 7-intf 1 & 2 CD 
EXAMPLE 2: Substitution Ctrl Reg Bit 1 = 1. Upper Scan Limit = 11 (16linesl. Scanner #1 

Scan Counter 1 1 0 0 1 1 1 0 
~- - - -- - - - - - - - - ------ -- ----

Line Address Bus 1 1 0 0 0 0 0 0 
f.- - - --- - - - - - - - -- -- -- ---- ----

Modified Local Store Adr 0 1 0 0 0 0 0 0 LI B sel l-intf 1 020 
Adr sel O-intf 1 & 2 

EXAMPLE 3: Substitution Ctrl Reg Bit 4 = 1. Upper Scan Limit = 00 (96 linesl. Scanner #2 

Scan Counter 0 0 0 1 1 0 0 1 
f----- -'- - - - -- - -- -- - -------- --

Line Address Bus 1 1 0 0 0 1 1 0 
1---'- -- - - - - - - -- - -- ---- -- -- -

Modified Local Store Adr 0 1 0 0 0 1 1 0 LI B sel 1 -i ntf 1 OA6 
Adr sel 6-intf 1 & 2 ® 

EXAMPLE 4: Substitution Ctrl Reg Bit 2 = 1. Upper Scan Limit = 01 (8 lines). Scanner #1 

Scan Counter 1 1 0 0 1 0 0 0 
1---. -_. -- - - -- -- - -- -- -- ---- ---- ----

Line Address Bus 1 1 0 0 1 0 0 0 
t---- --- - -- -- -- - -- -- -- ------ ----

Modified Local Store Adr 0 1 0 0 0 0 0 1 LIB sell-intf 1 021 
Adr sel l-intf 1 & 2 

__ EXAMPLE 5: Substitution Ctrl Reg Bit 3 = 1. Upper Scan Limit = 10 (48linesl. Scanner #3 

Scan Counter 0 1 0 0 1 1 1 0 
~----'-- -- -- -- -- - -- -- -- ------ -- --

Line Address Bus 0 1 0 0 1 1 1 0 1------- - -- -- -- - -- - -- ------ -- --
Modified Local Store Adr 0 1 0 0 1 1 1 0 LIB sel l-intf 1 12E 

Adr sel E-intf 1 & 2 

EXAMPLE 6: All Substitution Ctrl Registers = 0, Upper Scan Limits = 01 (8 lines). Scanner #4 

Scan Counter 0 0 a 1 0 1 1 1 
~---.--- - -- -- -- -- -- - -- ------ -- --

Line Address Bus 0 0 0 1 0 1 1 1 
~------- - - -- -- - - - -- ----- - -- --

Modified Local Store Adr 0 1 0 0 0 1 1 0 LIB sel l-intf 1 lAG 
Adr sel 6-intf 1 & 2 ® 

ICW LOCAL STORE/SELECTED INTERFACE ADDRESS RELATIONSHIP TO SCAN ADDRESSING 

Modified Line Address Bus Positions. 

I 1st 3 I LS Sel I LS Sel I LS Sel I 8 LlBs LlBlor4 LlB2or5 LlB30r6 

Modification 
Performed 

I \ 

, 
ICW Local Store 

See B-240 ---- --
No Adr Substitution ------ --
Upper Scan limit 

See B-24O ----- --
Adr Substitution 
----- --

Upper Scan Limit 

S.ee B-240 
- ---

Adr Substitution 
-- - ---

Upper Scan Limit 

See B-240 
- ---- --

No Adr Substitution -- ----
Upper Scan Limit 

See B-240 ------ -
No Adr Substitution -- ---- --
No Upper Scan limit 

See B-240 ---- --,-
No Adr Substitution ---- ---
Upper Scan Limit 

Sel = 1 
1 or 4 

LS 
LIB 

Sel = 1 
2 or 5 

LS 
LIB 

LS 
LI 

Sel 
B 3 or G =1 

Sel 
1 or 4 =1 

LS 
LIB 

Sel 
2 or 5 = 1 

LS 
LIB 

LS 
LIB 

Sel 
3 or G =1 

(f) 
() 

» 
Z 
co 

1--- ---

LlB-l 

0 

L1B-2 

LI B-3 

'L1B4 

1 

LlB-5 

lIB-6 

o ICW Positions 

These addresses do not appear as such during scan addressing. but are seen in 
ABAR during a program level 2 interrupt as shown on B.330. 
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2 I 
Scan 
Counter 

020 

0 
027 

1----
028 

02F 

030 

03F 

040 

04F 

050 

05F 

OGO 

OGF 

070 

07F 

1 1 
I 

Interfare Address Selected 

Communication Scanner 

#1 #2 

020 OAO 

(2) 
027 OA7 

~-- ---
028 OA8 

02F OAF 

030 OBO 

03F OBF 

040 OCO 

04F OCF 

050 000 

05F OOF 

OEO 

OEF 

OFO 

OFF 

#3 

120 

127 ---
128 

12F 

130 

13F 

140 

14F 

150 

15F 

lGO 

16F 

170 

17F 

#4 

lAO 

0 
1A7 ---
lA8 

lAF 

lBO 

lBF 

lCO 

lCF 

100 

10F 

1 EO.· 

lEF 

lFO 

lFF 

SCAN ADDRESSING 
EXAMPLES 8-250 



DATA IN/OUT - LIB TO SCANNER 

See B-270 for description of numbered control circuits 

Control In A (Interface string 1) 

.~~ 4 
• Disable (PCF X'F) 

• CSB Disable 
(see B-170) 

Control In A 

TA321 

Interface 
string 2 

SCANNER LIB 

Diag Mode 
X 

Data Terminal Ready I 
X 

Sync Mode I 
X 

External Clock I 
X 

Data Rate Select I 
PH 

X 

Control Out A (Interface string 1 ) I • Select LI B Reset 
(See B-170) 

late Sample 
R2Tl 

2 

B data register contains 
only the status gated 
by control in B 

TA321 

Control Out A 

Early Sample 
W1T3 

3 
Interface 
String 2 

Data In (1"":'7) 

B Data Register . 

TA331 

. Control In B 

All 7 Data In lines 
checked for feedback error 

Control In B L TH 
~ (every scan cycle) 

Control In B 

1 
Interface 
string 2 

Xmit ModE! [Transmit PCF 8,9,A,B, C, orjD(Not Tag or SDLC)] 

New Sync (When in BSC or SDLC and PCF State A) 

Request To Send (Transmit PCF 8,9,A,B,D, or (C and Not Tag) 

Send Data 

OSC Sel Bit 1 

·1 
PH X 

I OSC Sel Bit 2 
X 

NOTE 1 

Data In (1-7) 

r=;.:.;,.::.:.--~. Force X'F' in LCD 
• Inhibit Set of SCF 1 (svc req) 

Sel Line X 

A 
Clear To Send 

SCAN N.E. R.! 

(I nterface Stri ng 1 ) 

Control Out B (lnterfac~ String 1) 

6 
Control Out B 

Ring Indicator 

Data Set Ready 

Rcv Line Signal Detector\ 

Rec Data Buffer 

Diag Mode 

Bit Svc Request 

LINE INTERFACE 

O Echo Check 2 -----x 
fJ Rcv Data Space 13 

Xmit Mode 14 
t--------X 

New Sync I 5 
t---"";;""---X 

• Transmit Bit SVC 

• Dial Bit SVC (When in Dial PCF States 4,5, or 8),2 .. ----------------~ .. - .. -.-.t -+-- Request To Send I 6 
t--""'----~--:...X 

• CSB Disable 

• Select LI B Reset 
(see B-170) 

• Disable (PCF X'F') 
(see B-170) 

o o () () 

(When in Dial PCF State 8) 

(When in Dial PCF State 8) 

(When in Dial PCF State 8) 

Digit Number 2 (When in Dial PCF State 8) 

(When in Dial PCF State 8) 

Control In C·· (Interface String 1) 

7 
Control In C Interface 

String 2 

Send Data BUffer.17 

o Sets SCF 3 (Modem Error) for telegraph. 

Oi Sets SCF 0 (Receive Break) for start-stop. 

,0·" 0' v ' c" , 0'·") ., () 

Logic Pages for Line Set 

AlB Registers Logic Page 

1A VB020 
1B VB020 
1C VB020 
10 VB060 
1E VB080 
1F VB060 
1G VB100 

. Feedback lH VB060 

Test 1J VB12l 
1K VB140 
2A VD020 
3A VF020 
3B VF040 
~ 

4A VH020' 
4B VH040 
4C VH060 

Sel Line Y 

I Control In B 

DATA IN/DATA OUT 
LIB TO SCANNER 8-260 

A/B Registers Logic Page 

5A VJ100 
5B VJ100 
6A Vl100 

LlB7 VN100 

8A V0100 
8B VQ100 
9A VS100 

lOA VU100 
11A VW100 
11 B VW100 

l2A VX100 
12B VX100 

I 
AUTOCALL 
INTERFACE 

Present Next Digit 

Data Line Occupied 

Power Indicator 

L 

Feedback I 
Test 

Unused 

Call Originating Status 

Bit Service R~quest 

B Register 
Call Request (CRO) 
t---~----X 

I 
X 

Digit Present (DPR) 

Digit Number 8 I 

Digit Number 4 

Digit Number 2 

. Digit Number 1 ..--------X 

Feedback 
Test 

Notes: 1. The A and B register latches may not be present in all line 
interfaces provided by various Line Sets (see C-170 thru 
C-319). A feedback check occurs if a set mode tries to 
set latches in the line interface that are not present; therefore, 
the control program must exercise care when setting SDF bits 
for use by set mode. 

A set mode for a line interface not present may give a feedback 
check. 

2. BSC state A should not be used if the new sync latch is not 
present jn the line interface; otherwise, a feedback check 
may occur. 

0 :, 
.. "I 0 ," 

\ o () o o 
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DATA IN/OUT LIB INTERFACE, PART 2 

Description for B-260. The numbers refer to control 
circuits shown on B-260. 

1 

2 

3 

Every 1.6 (3705-1) microseconds during scan 
addressing, the type 2 scanner selects a line 
interface, or auto call interface, by sending that 
interface address to the LI Band interface 
over the 'll B select' and 'address select' lines (See 
Note). The scanner sends a 'control in B' signal to the 
interface that gates the status ·of certain data cOni
munication equipment lines and certain latches in 
the interface hardware back to the scanner. 
This status is stored in the B data register and is avail
able to the control logic and the display register. See 
B-150 for the status bits buffered in the B data 
register. 

PCF state X'l' (set model gates the set mode SDF 
bit configuration over the data out lines and gates this 
data into the 'A register' of the scanned interface by 
sending the 'control out A' signal. Bit service request 
is not required to set the 'A register'. 

4 The scanner ensures the latches are set to the correct 
value by sending 'control in A' to the interface hard
ware which gates feedback signals (from those latches 
just set) over the data-in lines to the scanner. 

5 

6 

7 

At gated bit service, if any latch does not agree with 
the value to which it was to have been set, a feedback 
error results which sets the LCD field to hex 'F'. This 
temporarily suspends scanner-to-interface action for 
that line. Level-2 interrupts for the faulty interface 
are also suppressed except for set mode. These errors 
must be recognized by a periodic scan of the LCD 
fields for all interfaces. The 3705 interval timer is 
used to provide this periodic scan of the LCD fields. 
Line and autocall interface feedback error detection 
is at the interface level; but if failures are detected 
in a group of interfaces, the interface hardware, 
type 2 scanner hardware or program logic may 
be at fault. 
With 'bit service' on, a transmit or autocall operation 
sends 'control out B' to the interface and control log
ic places the appropriate bits on the data out lines. 

The 'control in C' signal, sent to the interface, causes 
a feedback test. 

Note: For the 3705-11, every 2.0 microseconds if the 
cycle time is 1.0 microseconds and every 1.8 micro
seconds if the cycle time is 900 nanoseconds. 

3 

3 

& 6 The CSB disable latch turns on by executing 
Output X'43' (1 in byte 0, bit 0 and 1 in byte 1, 
bit 6), by an IPL reset, by the control panel Re

set pushbutton, or by power on/off reset. When the 
CSB disable latch is on, the data out lines are held off 
while 'control out A' and 'control out B' are sent to 
the interface to reset the hardware latches. A feedback 
test then occurs (See B-170). 

With bit service on, a disable (PCF state F) sends 
'control out A' and 'control out B', to the interface 
with data out lines heM off to reset the control 
latches in the LIB. The fall of 'data terminal ready' 
signals the data communications equipment that 
the interface is disabled and for the data communi
cations equipment to terminate that connection. 
A feedback test then occurs. (See 8-460). 

3 

SCANNER INTERFACE TIMING TO LlBS 

Attachment Base Clock 

Scanner Clock I R1 I 

When Output X'43' is executed with the set 
& 6 function on (1 in 0.0) and any 'disable LI B po-

sition 1-6' on (1 in corresponding byte and'bit 
position), the line 'select LIB reset' is active while 
scanning the interface/autocall lines on the disabled 
LIB. At this time the data out lines are held off 
while 'control out A' and 'control out B' are sent 

C1 

M1 

to the interface to reset the hardware latches. A 
feedback test then occurs. (See B-170). 

• Two signals are sent from the type 2 scanner to 
the interface without any control signals to gate 
them. These are the 'reset bit service' and 'test data' 
lines. 

- The 'reset bit service' line resets the 'bit service' 
latch in the interface hardware on the cycle in 
which it is sensed. This notifies the interface 

I W1 I R2 I M21 I M22 

hardware that the service request has just been 
honored. A feedback check then occurs. 

- When diagnostic wrap mode is used, the scanner 
places the transmitted data of the diagnostic 
transmit line in a 'test data' latch in the type 2 
scanner hardware. The receive lines sample the 
state of this 'test data' latch and use it as re
ceived data. 

• Bit Overrun Reset 
Grounded in the scanner 

• LIB Active In 
Held at the down level in the scanner 

• Auto Call Present 
Terminated in the scanner but not used. 

I M23 I W2 I 
I~ CCU Time .. 1. : CSB Time .. I 

I - I 
LI B Select/Address Select x A X 

1 
Control In B (every cycle) 

BitService Reset -3 
Control Out A 

4 
Control In A 

6 
Control Out B 

7 
Control In C 

DATA IN/DATA OUT 
LIB INTERFACE, PART 2 8-270 
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PROGRAM ADDRESSING DATA FLOW 

See B-290 for description 
General Register (R) (in CCU) 

[ Byte 0 Byte 1 I 
101112131415 61 7 01 1 1 2 1 3 1 4 sl6 71 

o 11 21314 15T 6 7T8 Interface 
1 '-v-'Y~~ 

Address 

t t INTFADR INTF ADR 
00 Scanner 1 010 LIB 1 within within 
01 Scanner 2 01 1 LlB2 LIB LIB 

1 0 Scanner 3 100 LlB3 0000 0 1000 8 
1 1 Sca-nner 4 1 01 LlB4 0001 1 1001 9 

,J 1 1 0 LlB5 0010 2 101 0 A 
1 1 1 L1B6 001 1 3 1 0 1 1 B 

0100 4 1 1 00 C 

Y 010il 5 11 01 D 
01 1 0 6 1 1 1 0 E 
o 1 1 1 7 1 1 1 1 F 

Z Bus from CCU (Program addressing) 

ATTACHMENT I SCANNER 
BASE 

r~~eg::U~t L2 _...I:_X ....... _____________ ~___Ji.·_-_O~:~a~~:~Ot 

I 
I 
1 

1 

I 
... _ .... _ .... _ .... _ ... _ ... _ .. _ ..... _ ... _ ... Buffer 

2 
,Input X '40' I 0.6 I 0.7 11.0 11.1 11.2 11.3 11.4 11.5 1,·61 ~~~~~~ 

.'. _________ ( C.h.ar.C.t.r.1 Biilioiick.v.eciitiior.Aiidiidiir.es.s).l I n Data BUS. 

toCCU 
Line Address Bus 3

1 

I 
X co _____ --L 

PROGRAM ADDRESS TIMINGS 
Attachment Base Clock I Co I 0, 

Timing Pulses 

ABAR Significance 
1 st 11 1

2
1

3 
Positions At ABARILine 3o;~ro; Scanner Clock 

1.0 1.1 1.2 Address Bus 

0 1 0 LIB 1 1 1 0 0 
0 1 1 LIB 2 1 0 1 0 Scan Cou nter 
1 0 0 LIB 3 . 1 0 0 1 

0 1 LIB 4 0 1 0 0 
Line Address Bus 1 0 LIB 5 0 0 1 0 

1 1 LIB 6 0 0 0 1 LI Band Adr Select 

legend: { f 
contents changes valu6 Local Store 

Address 

X 
t t contents of counter, 

Read ICW 

bus, or select lines Write ICW 

1/0 Register 
Address Bus 

5 x __ 

X 

X 

I 
R1T1 

1 or 4 

2 or 5 

3 or 6 

8 
4 
2 

(Progra m Addressi ng) 
TA621 

:Select this I----X 
'scanner 

TA911 

95 

o o o (/,0',\ 
• .1 'i,l 00000000000000000'0 C.',) j 

ICW 
Local 
Store 

6 
TA511 

• X 

o 

PROGRAM ADDRESSING 
DATA FLOW 

I 
X Write 

R1T3 and 

8-280 

.. _____ .1 _____ From 

LIB 

Intf 1} 
To 

ntf .2 LIB 

Line Address Bus To next 
scanner 

(o·! 0',1 
'. , / I 'I) 

0,; 
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PROGRAM ADDRESSING 

Description for B-280. The numbers refer to 
corresponding numbers on the data flow. 

. The control program handles the service requirements of 
the line interfaces-one at a time. The control program does 
this by executing input and output instructions. Program 
addressing refers to the period of the scanner cycle during 
which the input and output instructions are implemented in 
the attachment base and scanners. This occurs during CCU 
time of the scanner cycle. 

Before the program can examine or modify fields in an 
interface control word (lCW) associated with a particular 
interface, the address of that interface must be placed in 
the attachment buffer address register (ABAR) of the 
type 2 attachment base. Similarly, before· the program 
can access certain registers in a particular type 2 scanner, 
or perform control functions in that scanner, the inter
face address in the ABAR must be one of those assigned 
to that scanner. Two distinct events cause the contents 
of the ABAR to change: 

(1 ) When a program level 2 interrupt occurs, the ABAR 
contents are automatically set by the attachment base 
with the interface address from the highest priority 
register occupied. The interrupt program executes 
Input X'40' to determine the interface address in 
ABAR. The program can then examine and/or mod
ify fields in the ICW associated with this. interface. 

Feedback error occurs when: 

• No scanner is selected when decode 40-47 is.
active in the scanners. 

CSB Sel 0 bit 

CSB Sell bit 

Both·bits must 
• Two scanners are selected when decode 40-47 is be at down 

active in the scanners. level to select a 

Scanner 
I/O adr 

scanner 

(2) In program levels 1, 3, and 4, the program may have 
to examine certain registers in a specific scanner or 
perform miscellaneous control functions in that scan
ner. Furthermore, in program level 3 or 4, the pro
gram may need to access the ICW associated with a 
specific interface. By executing Output X'40' under 
such circumstances, the program can cause the ABAR 
to be set according to the interface address in the gen
eral register specified by R. 

': 

Note: To avoid conflicts with the automatic mech
anism which setsABAR when a program 
level 2 interrupt occurs, programs executing 
at program level 3 or 4 should mask program 
level 2 in~errupts before executing Output 
X'40'. If more than one program level is 
likely to execute Output X'40', additional 
program interlocks should be established be
tween those levels by the user. 

The following numbered items pertain to the program ad-
dressing data flow on B-280. 

Scanner 1 

1 Interface Addresses 
The lines attached to the 3705 are assigned interface ad
dresses at installation time. The interface address assigned 
to a given line is determined by the physical position of the 
line interface hardware in the LIB through which the line is 
attached. The control program identifies each line by means 
of the nine-position interface address. The nine bits define 
the scanner position, LIB position, and the. line within the 
selected LIB as shown in the charts on B-280. 

2 ABAR (Attachment Buffer Address Register) 
ABAR buffers the nine interface address bits for program 
addressing all scanners. 

3 Line Address Bus 
Three ABAR positions (1.0-1.2) are encodetl to four bits 
and then gated to the line address bus for 200 nanoseconds 
(CO time). CO time also gates ABAR positions 1.3-1.6 to 
the line address bus. ABAR positions 0.6-0.7 (interface ad
dress bits 0-1 ) . are placed on the line address bus conti nu
ously. Since they can be changed by an Output X'40',or a 
program level 2 interrupt dwing the scanner cycle, they are 
not included in the line address bus parity. 

Scanner Selection And I/O Check Detection 
Scanner 2 Scanner 3 

Adapter 1-0 Decoded Exit 

4 Scanner Select 
Line address bus positions 0-1 determine which scanner is 
selected. The selected scanner is the only scanner that de
codes the input and output instructions and performs the 
required function. The accompanying diagram shows how 
the scanner select bits propagate from scanner to scanner, 
and the conditions under which a feedback error can occur 
during scanner selection. 

5 CSB BAR (Buffer Address Register) 
The line address bus is gated into the CSB BAR at R1T1 
time. The line address passes through the upper scan limit 
modify logic but the upper scan limh latch output is· 
degated at R 1 time, and no modification occurs. 

6 lew Local Store 
At CCU time, the line address in the CSB BAR selects the 
associated ICW from the ICW local store. The content of the 
ICW is read into the ICW work register at R1T3 time. All 
scanners are addressed and the contents of the selected 
ICW read out during CCU time, but only the selected scan
ner decodes the input and output instruction; New data is 
wr~tten into the ICW associated with the line address when 
OUTPUT X'43-47' instructions are decoded. 

Scanner 4 

Adapter 1-0 Decoded Exit 

PROGRAM ADDRESSING 8-290 



PROGRAM LEVEL 2 INTERRUPT DATA FLOW 

Numbers Refer to B-310 and B-320 

GSB 1-4 Common 
Bit 0 

Upper Scan Limit 
Register Bit 0 

CSB 1 
CSB 2· .. ____ ... X - CSB 3 

CSB 1-4 Common 
Bit 1 

C2 CSB 4 

Upper Scan Limit 
Register Bit 1 

eSB 1 

................ X - CSB 2 - CSB 3 

CSB 1-4 Wants 
Priority Register 

C2 

7 

-

CSB 4 

CSB Wants 
Register 

CSB 1 
CSB 2 

CSB 3 
CSB 4 

QX007 

9 

11 

CX003 

Substitution .. - ..... 211i1'-3.C .. OT~2.4 __ 
Control 
Register 
CX006 

trming 
Pulses 

C01 

1 

-, 
Scan Counter I 
CX005 

Counter 
Register 
CX007 

upper scan 

I 
I 
I 
I 

To Upper 
:Scan . 
Limit 
Modifi-
cations 

limit modification. 

o 

o 

95 

ICW 
Local 
Store 

TA511 

I 

Write 
X----------------------------~ 

L2 Interrupt Pending 

Interrupt 
GO 

Priority 
Register 

t-------_.. ... Selection 
Logic 

2 

Upper 
Scan 
Limit 

1.6 

PROGRAM LEVE L 2 
INTERRUPT DATA FLOW 8-300 

CSB 2-4 
Wants a 
Priority Reg 

1.7 

From Next 
Scanner 
,-/'--,. 

.f. CSB 2-4 
; Common Bit 1 

.: CSB 2-4 
Common Bit 0 

Latches L-.,--..L.....,... ..... CSB 1-4 
Common Bit 0 

5 

CSB 1-4 
Common Bit 1 

CSB 1-4 
Wants a Pri Reg ~ Priority Request 

Register Bit 0 Set Priority Register 

X 

C5 

CSB' CX004 

- CSB 2 - CSB 3 
CSB4 

Priority Request 
Register Bit 1 

CSB 1 CX004 
.. __ x 

C5 
-- CSB 2 

CSB3 
CSB 4 

15 
Priority Register 
Occupied Latches 

Select Priority Register 

(Gates highest priority 
Intf Adr to pre ABAR) 

Any Occupied 
CX002 ___ -1-'--1 

10 

13 01 

Priority Registers Available 

Priority In 
Pre ABAR 

Priority 
In ABAR 

N 

Reset 
Pri in 
ABAR 

1~11 . 
X 10 

C3TO . : ~ ~ _7 _____ ....;....;.:.~~.---1 
L2 01 

Irpt 00 
CX003 CX003 

x 

X 

C3TO 

X 

X~----------------------------------~ 

Select 
Priority 
Register 

X C23' 

14 
CSB BID L2 

FL 

CXOO3 

6 7 8 

• X-C3TO Pre 

TA511 

ICW Input Register 
(46+2P) 

TA411 

Interface 
Priority I DeC:d. 

......... 

Priority Bits 1-2 

15 
(0.610.711.0 11.1 

I Attachment 

11.211 .311.4 11.5 11.61 !~~~;ss 
From. ___ • 
LIB ". 

_____ ~---, __ -------- Register 
I CX009 

Program L2 Interrupt -'- X 

•• 17 Attachment 
Buffer 

,.. ... _ .... _ ... _ .... ~,... .... - ... - .... _.. Address 

10 .6 1 0.711.0 11.1 11.211.311.41 \511.61~~g~~;rt . ~~d~:: Bus 

, I 
-. c~0 I 

Interrupt GO 

. LI B Control Lines I t f } ....... __ iiii ........ S~rie;g ~ce 
LI B Control Lines • __ iiiiii __ iiiii ____ ... ~ Interface 

CSB Data Out 1 ~7 string 2 

3 

To 
LIB 

Inhibits propagation 
of 'priority regavai I' 
for those priority 
registers wanted 

TA611 

Priority Registers 
Available (4+P) 

To 
. Next 
Scanner 

X ...... ~ .................. ~ ........................................ :p.r.io.r.it.y.R.e.g.is.te.r.s.A.v.ai.la.b~le~(4~+~P~) .............. .. 
C4 to CO I ilnput X'40' 

Char Ctrl Block 20 
..................................................... v.eic.tio.r.A.did.re.~ ............................ x ................. ln .. D.a.ta .. B.us ... ~ To 

CCU 

GSB Bid Program Level 2 To 
21 LI _____ Input X'40' and pgm L2 CCU (6-090) 

ATTACHMENT BASE --- - --- --- --- ---
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PROGRAM LEVEL 2 INTERRUPT 

Numbers refer to B-300 

1 During scan addressing, the scan counter output, modified 
as required by the substitution control register, selects an 
interface address and a LIB in each type 2 scanner. The 
ICWs associated with these selected interface addresses are 
read into their respective scanner ICW work registers. 

2 The availability of the priority registers in the type 2 at
tachment base are sent to the first scanner. If control logic 
determirx that a condition requiring a level 2 interrupt is 
present V ' it signals 'interrupt go' to the priority register 
selection logic. Likewise, if a level 2 interrupt is pending 
from a previously sensed 'interrupt go' condition, this is 
signaled to the priority register selection logic. 

3 The interface priority is decoded from ICW bits 42 and 43. 
This priority selects the corresponding register from the 
'priority registers available' from the attachment base when 
'interrupt go' or 'level 2 interrupt pending' is signaled, and 
aotivates the line 'eSB wants a priority register' with the 
following results: 

• Write gate causes the unmodified ICW work register 
contents and all modified bit positions to write into 
the ICW local store address selected during this CSB 
'time. 

'Interrupt go' sets SCF 1 (service request) if 
there were no feedback errors and if SCF 0 
(stop bit check/rcv break), SCF 2 (char over
run/underrun), and SCF 3 (modem check) are 
not set. 

L2 interrupt pending bit (ICW bit 41) is set if 
the priority register wanted is not available 
from the attachment base. 

ICW parity bits are changed accordingly. 

4 • The state of the upper scan limit bits 0 and 1 were 
returned to the attachment base over the common bit 
o and 1 buses at C2 time, before the 'CSB wants a 
priority register' signal. Each scanner places the 0 
and 1 bits associated with its upper scan limiton the 
scanner 1 position of the common bit 0 and common 
bit 1 buses. There is a one position skew of all bus 
positions as the bus chains through all scanners. 
Therefore, a bit placed on the scanner 1 position by 
scanner 4 will be in the scanner 4 position in the up
per scan limit register in the attachment base. The 
upper scan limit states from all scanners are thus 
placed in their respective upper scan limit bitO and 1 
registers at C2 time. 

o o o o o o o o o o o o o o • o o • o o • o 

Conditions that cause Level 2 Interrupt 
(I t d . t I I' B 300 ) oca e In con ro oglc on ,-

SOLC 
r---

Set Mode State C (Xmt turn-RTS off) 

SS --- Gated B it Service 
A I--

State 2 (Man OSR on) SOF 0-8 is Empty 
A I--

B3 OSR Not SDF 9 - Set State 0 

L:=:: r--- L-..-

(Mon RI) 
L..-

State 3 (OSR on) A '---
.-

L r--- OR OR t-- State C (Xmt turn~RTS off) r--- Set State 5 
t---

B2 Ring Ind A ..---- Not B Data 1 (Not CTS) i--. 
A 

"--"-- BSC OR I--
r---L....-..-

Disable (PCF=F) ...-- r---L....-..-

Not B Data 3 (Not DSR) TA821 
A f--

Not B Data 4 Tag .---
(Not rcv line sig det) ~ State D (Xmt turn-RTS on), 
Disable (PCF=F) - A I-- . 

BSC 
Not B data 3 (Not DLO) L-..-

Dial (LCO=3) A I---

Not B Data 1 or 2 or 6 

(Not ACR or PND or COS) L..-- State 7 

B Data 1 (ACR) -- (RCV) 

EJ--e Data 2 (PND) 
Tag 

OR rL B Data 6 (COS) TA831 
L....-..- r--- ,--r---

Dial Not Intp Rem Set state 5 

State 4 (Man Call unit ACR,COS,PND) T~ll Set state 0 

State 2 (Man OSR on) 
Gated 

r--- ( Bit SVC Interrupt Go 
B30SR Set state 4 from 2 

) I A 
A 

eSc or SOLC TA831 
L.-- OR 

B Data 6 (COS) Set state 7 from D 

B Data 1 (ACR) 1 OR 
Set state 7 from C 

r--- Transmit Transfer Gate 
State 5 (Man Call unit ACR,COS,PND) 

A Set state 7 from 6 I---
Dial not Intp Rem 

[ 
Set state 6 

"'"'-- I -TA831 
SS r---
State D (Xmt turn-RTS on) Tag . ~U 

A Not SDLC Frame Detect A 
Tag State 6 

SS 
TAa41 State 4 or 5 Gated 

100...-.- T A841 

r---
State C (Xmt turn-RTS off) SDLC Frame Detect A L A 
Not B Data 1 (Not CTS) 

TAa41 OR 

PCF 9 or A (Xmt Normal, ~ 
Break, or New Sync) 'State 7 A TA821 

OR I--
PCF 0 and SDLC 

(Xmt turn-RTS on) ~ 

Tag detected A ~I-
&TA831 

A 
Not SDLC state 0 TA211 

"'--

NOTE: The relationship of the conditions that cause 'interrupt go' 
and the PCF states is shown on B-080 

PROG RAM LEVE L 2 
INTERRUPT 

o o 

8-310 
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PROGRAM LEVEL 2 INTERRUPT, PART 2 

5 The scanner inhibits the propagation of 'priority reg
ister available' for the priority register specified by 
the priority decode. This makes that priority register 
not available to the following scanners. These scanners 
may select priority registers from the remaining 'pri
ority registers available' lines coming into their scan
ners. 

See 8-340 for the following example. All priority 
registers are available to scanner' which wants pri
ority register 3 ( I I ). Scanner 2 also wants priority 
register 3 but it is not available, so scanner 2 sets 
L2 interrupt pending bit 41 in the ICW and waits 
for priority register 3 to become available on a 
future scan. Scanner 3 wants priority register 2 
while scanner 4 wants priority register O. 8ecause 

6 scanners I, 3, and 4 want priority registers that are 
available, the scanners gate their respective priority 
bits to the scanner I position of common bit 0 and 
common bit I buses as they chain through the scanners. 
These are the~same skewed buses described in the 

7 
preceding paragraph. The priority bits for all scan
ners are gated into the priority request bit 0 and 
priority request bit I registers at C5 time. 

8 The scan counter output (modified as required by the 
substitution control register) is placed into the counter 
register and buffered. It is modified by the upper scan 
limits from each scanner that requested a priority reg
ister according to the corresponding chart on 8-360. 
This modification is required since each scanner's 
upper-scan limits ,modified the scan counter output 
,in selecting the interface address and associated ICW. 
The same modification must be made in the attach
ment base for each scanner to return to the program 
the interface address that caused the level 2 interrupt. 

9 The upper scan limit register bits 0 and 1 are time- . 
multiplexed by scanner number as shown on B-340. 
Scanner 4 modification occurs at C56 time, followed 
by scanner 3 at C67 time, scanner 2 at C70, and 
scanner 1 at COl time. 

o o o o o o o o 

10 

11 

The priority request register bits 0 and 1 are time
multiplexed by scanner number in the same way (See 
8-340). The 0 and 1 bits are encoded to select one of 
the associated priority registers at each time. 

The 'CS8 wants register' output is likewise time
multiplexed by scanner number to generate the set 
priority register pulses_ These pulses set the modified 
counter register contents (interface address) into the 
priority register selected by the associated select pri
ority pulses. In addition, the scanner identification code 
is gated into priority register positions 0.6. and 0.7. Th is 
code is formed by timing pulses as shown on 8-340 
and identified as 'bits 0.6 and 0.7 to priority reg'. 

1 2 Four program level 2 interrupt priority registers are in 
the type 2 attachment base. These four registers are 
shared by all four scanners. Each priority register has a 
different priority, with priority 11 (3) the highest. Each 
interface address is assigned to one of these four priori
ties via the priority select bits 1-2 (lCW bits 42·43). The 
higher speed lines should be assigned a higher priority 
than the lower speed lines to avoid a character overrun 
(receiving), or underrun (transmitting). 

1 3 At the same time the interface address is set into the sel
ected priority register, the selecting priority is set into 
the associated 'priority register occupied' latch. This re
sults in the following: 

14 

15 

16 

o 

• As long as any occupied latch is set, the CSB bid 
level 2 latch is set. This causes the type 2 attach
ment base to bid for a program level 2 interrupt in 
the CCU. The State of the eS8 bid L2 latch may 
be inspected by the program executing Input X'77'. 

• The highest priority in the occupied latches selects 
that priority register and causes its contents to 
read into the pre ABAR (attachment buffer ad
dress register). 

• The highest priority value is also set in the corre
sponding 'priority in pre ABAR' latch. 

o o o o o o o 

1 7 When the .CCU accepts the program: lever 2. bid;i tile- line 
'prog lev 2 next' turns on the 'start of:' l2'"Iatcl'fr, in the at7 
tachment base (CX001). This gates ttreinterface'adtlress; 
that caused the interrupt from the pre· ARAB; to,the-' 
A8AR, and gates the priority value' from; the.: 'priority in; 
pre ABAR' latch into the corresponding!'priorit'l in, 
A8AR' latch. 

18 The 10-bit interface address inABAR isgatedto,theline 
address bus at CO time; then program adcl'ressingJoccurs 
as explained on 8-290. Each scanner gates tlte> I€W 
associated with this interface address into; its: ICW'work. 
register at R lT3 time. The 'start of L2'c.8.IJs-Qs;thelimr 
'fetch buffer' to gate the lew working registersdnta.,their 

19 respective lew input registers at R1M1TO time:. The: 
CSB select bits determine which ICW inpUif'r:egisrer;-c"Om· 
tents are used when the cont .. .:-,- program executesthe;ap
propriate input instruct~ons. 

20 When Input X'40' is executed in program leveI2'~,;the-' 
character control block (CCB) vector address ass0ciated 
with the interface address that caused the intenrupt:·is 

21 

sent to the general register. Then the interrupt handling 
program can identify which interface wants service. 8-330 
contains a summary of all the character control block 
vector assignments. 

Input X'40' executed in program level 2 also resets the 
'priority register occupied' latch associated with the pri
ority in the 'priority in ABAR' latch. This makes that 
priority reqister available to the scanners. 

o o o o o o o o o o 

PROGRAM LEVEL 2 
INTERRUPT, PART 2 
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CHARACTER CONTROL BLOCK VECTOR ADDRESS 

During a program level 2 interrupt, when the program 
execut~san Input X'40', the interface address that 
caused the program level 2 interrupt is gated from the 
ABAR to a general register in the CCU. The relation
ship between the ABAR positions and the general reg
ister is shown at 0 . 
The output of ABAR forms the 'interface address'; 
for this example it is interface address 020 (hex). The 
contents of the general register form the character 
control block (CCB) vector address-in this example, 
840 (hex). I 

Each interface address has a two-byte permanent stor
age location that is addressed by its associated char
acter control block vector address. See the accom
panying chart for the CCB vector address assigned to 
each interface address. 

The two-byte storage location contains an address 
pointing to status information concerning that line. 
This information is used by the routine that handles 
the program level 2 interrupt. The status information 
depends upon the program used, such as an emulation 
program, network control program, or customer
written program. This status information resides in 
the character control block when the network con
trol program is used. 

Main Storage 

ABAR General Register 2 byte 

Interface 
Address 

.. _ .. ~ CCB Vector .. _ .. ~ Address of 

.. Address" CCB 

Multiplexer Subchannel 
Address is the 12th (decimal) byte 
within the CCB when the Emulation 
program is used (see Program Logic 
Manual). 

Type 2 Communication Scanner 

Frame and 

I I I LI B Position ..... 
0 1 2 .... 

3705 

LI B position 1 02 - 840 842 844 
2 03 - 860 862 864 
3 04 - 880 882 884 
4 05 - 8AO 8A2 8A4 

Expansion 
Frame 1 
LI B position 1 OA _ 940 942 944 

2 o B _ 960 962 964 
3 OC _ 980 982 984 
4 00_ 9AO 9A2 9A4 
5 o E _ 9CO 9C2 9C4 
6 OF _ 9EO 9E2 9E4 

Expansion 
Frame 2 
LI B position 1 1 2 - A40 A42 A44 

2 1 3 - A60 A62 A64 
3 1 4 - A80 A82 A84 
4 1 5 - AAO AA2 AA4 
5 1 6 - ACO AC2 AC4 
6 1 7 - AEO AE2 AE4 

Expansion 
Frame 3 
LIB position 1 1 A_ 840 B42 B44 

2 1 B _ B60 B62 B64 
3 1 C _ 880 882 B84 
4 1 D _ BAO BA2 BA4 
5 1 E _ BCO BC2 BC4 
6 1 F _ BEO BE2 BE4 

Interface Address in ABAR 

1 Forced 

LI B Position Interface Address Assignments and CCB Vector Storage Addresses 

INTERFACE ADDRESS ASSIGNMENTS (HEX) 

3 I 4 I 5 I 6 I 7 I 8 I 9 I A I B I C I 0 

Character Control Block Vector Storage Addresses (Hex) 

846 848 84A 84C 84E 850 852 854 856 858 85A 
866 868 86A 86C 86E 870 872 874 876 878 87A 
886 888 88A 88C 88E 890 892 894 896 898 89A 
8A6 8A8 8AA 8AC 8AE 8BO 8B2 8B4 8B6 8B8 8BA 

946 948 94A 94C 94E 950 952 954 956 958 95A 
966 968 96A 96C 96E 970 972 974 976 978 97A 
986 988 98A 98C 98E 990 992 994 996 998 99A 
9A6 9A8 9AA 9AC 9AE 9BO 9B2 9B4 9B6 9B8 9BA 
9C6 9Ca 9CA 9CC 9CE 900 902 9D4 9D6 9D8 9DA 
9E6 9E8 9EA 9EC 9EE 9FO 9F2 9F4 9F6 9F8 9FA 

A46 A48 A4A A4C A4E A50 A52 A54 A56 A58 A5A 
A66 A68 A6A A6C A6E A70 A72 A74 A76 A78 A7A 
A86 A88 A8A A8C A8E A90 A92 A94 A96 A98 A9A 
AA6 AA8 AAA AAC AAE ABO AB2 AB4 AB6 AB8 ABA 
AC6 AC8 ACA ACC ACE ADO AD2 AD4 AD6 AD8 ADA 
AE6 AE8 AEA AEC AEE AFO AF2 AF4 AF6~ AF8 AFA 

846 B48 B4A B4C B4E B50 B52 B54 B56 B58 B5A 
B66 B68 B6A B6C B6E B70 B72 B74 B76 B78 B7A 
B86 888 B8A 88C B8E B90 B92 B94 B96 B98 B9A 
BA6 BA8 BAA BAC BAE BBO BB2 BB4 BB6 BB8 BBA 
BC6 BC8 BCA BCC BCI:: BOO BD2 BD4 BD6 BD8 BDA 
BE6 BE8 BEA BEC BEE BFO BF2 BF4 BF6 BF8 BFA 

D ABAR Positions 

lo~ I 0.7 

1'0
0 I 1.1 I'; I 1.3 I 1.4 I 1.5 I '06

1 0 1 0 0 0 

I'-.r' 
I 0 
I 

.. 
2 I \'----"\J~-.-... ,-""-,,,:-:;:i-im-!jm~iiiWiiii!!iiiii!I~!11!m!~ Interface Address = 020 (hex) 

I 
I I 
'----- --''"'-__ -.. --_...11\,----'"'1 ---_ .... j---V---- - v- - r 
I Scanner 1 LIB 1 Line 0 

I E I F 

85C 85E 
87C 87E 
89C 89E 
8BC 8BE 

95C 95E 
97C 97E 
99C 99E 
9BC 9SE. 
9DC 9DE 
9FC 9FE 

A5C A5E 
A7C A7E 
A9C A9E 
ABC ABE 
ADC ADE 
AFC AFE 

B5C B5E 
B7C B7E 
B9C B9E 
BBC BBE 
BDC BDE 
BFC BFE 

General Register Positions (in CCU) 

----""V,..--...J"~---V~---"----_Vr-___ I\'-----..ty--_....J' 
o 8 4 O· .. ···· .. ·,·,·.,:·,,::,:::!;:::~~::~?;;~~;~:~1~~ Character Control Block Vector Address := 840 (hex) 

(always zero) 

CHARACTER CONTROL 
BLOCK VECTOR ADDRESS 

o o o 
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E~AMPLEILLUSTRATED 

PROGRAM LEVEL 2 
INTERRUPT TIMINGS 8-340 

PROGRAM LEVEL 2 INTERRUPT TIMINGS Scanner Priority in ICW Scan Counter Value When 

Numbers refer to 8-300 and 8-310 

Scanner Clock 

Attachment Base Clock 

Scan Counter 

Upper Scan Limit Reg 0-1 

Line Address Bus 

I CW Work Register 

Priority Register Available 

Counter Register 

Priority Request Reg-bits 0-1 

CSB Wants Register 

Select Priority Reg-CS 4 

Select Priority Reg-CS 3 

Select Priority Reg-CS 2 

Select Priority Reg-CS 1 

Set Priority Reg-CS 4 

Set Priority Reg-CS 3 

Set Priority Reg-CS 2 

Set Priority Reg-CS 1 

Occupied Latch 11 

Occupied Latch 10 

Occupied Latch 01 

Occupied Latch 00 

Any Occu pied 

CSB Bid Program Level 2 

Counter Reg Modified-CS 4 

Counter Reg Modified-CS 3 

Counter Reg Modified-CS 2 

Counter Reg Modified-CS 1 

Bit 0.6 To Priority Reg 

Bit 0.7 To Priority Reg 

Priority Register 11 (3) 

o o o o 

Logic 
Page 

CCU Time CSB Time 
~ ,~ _______ A _______ _ 

# 
1 
2 

3 
4 

When Scanned 'Interrupt Go' Is Sensed 

11 n 
11 n+1 

10 n+1 
00 n+1 

CCU Time CSB Time 
~ r-____ ~A~ ______ _ 
r--~I 

I R2 I M21j M22j M231 W2 j R1 Ml I W1 I R2 I M21 I M221 M231 W2 J 
I C3 I C4 I C5 I C6 I C7 I CO . C1 I C2 I C3 J C4 J C5 1 C6 J C7 J 

C23 1 C34 I C45 C5S\ C671 C70 I COl \ C12\ C23-, C34' C45 C5S1 C671 

I R1 M1 I W1 I ~2 I ~ 12~1 : I W2 I Rl M1 I W1 I I 12 l 1 j I I M11 I 1 1 j ~ 1 I 
{

ICOJC1\C2IC3Ic4Ic5Ic6Ic7ICO c11c21c31c41C51csIC71colcl1C21c31c4IC51c61C71~ Cl l 
\ C01 I C121 C23\ C34\ C4~ C5§ I C671 C70 I COl I C12 \ C23 \ C34\ C45 C561 C67 1 C70 \ COl \ C12 \ C23 I C34 \ C45 C56\ C671 C70 I C01 I 

L ~ I J. I i J. I 
CX005 =>111 n+1 0+2 X r-________ ~----__ --~x~~--__ ----------~--------
TB041 .......... c:==========~======::::::==::x=X======::==~==::==::::==~::XK-~,~--------~----------~~~xj~----------~--------
CX010 c=:J ........ 1 .............. ~~=*==~~==========~~;===~x---==:)yC=~;;;==========~===;~;;=JxC==~x=~~~~~ ________ -r ________ ~~ __ ~ ______________ .-______ ___ 

PGM ... iiscan.n .... ~~===PGiIM==~==~~sc~ann~+.l====~c====PGiM===c====~sc~an~~~~1====~~PG~M~ PGM18:~ TA511 =:x _____ ~ 1 ~ y X n1 X t==)Cx==~:=O=l====::)t.- -"---------y----------
11.10 •• ~ •. 0 .. 0 .. ____ ~ ____ ~~ ... 1.0' .• ~O.1I' •. O .. 0 .... ____________ ~ ...... v' .... ~ __ ~ __ ~J __ ~ ............ L--J __________ ...... 11 ••• 01 .. ~ TA611_2 1-

CX007 ================~""""8""""""""~=========================x~~========~~~~ ______ ~x~--________ ~------------Jx,~--------
CXOM ==============~"""7"""""""""~========================~A~==========~==~~~ _____ X~ __________ ~----__ ------Jx~._----___ 

~.3 ...................... ~====~==================~x~==========~==~ ~----~x~----------~----------~-x~------___ 

CXOM - - -1. Sc~ 1-- - I...-----+-----JI--1------...,1- - - 1...-------+----------__1 - - ""1'-__ ___ --------------~ ~------~----------~-SC--~~3~------------~ /1 
CXOM - l--------+----' 

CX003 

-- '------11--------------+---' - - '--

CXOO4 '--______________ +--___ --' - - '---+ __ ---11 r--------~-----..... - - '---t-------------+---~___'r-
CX004 -I-- ... 10 -- L...-_______ --+ _____ ----'.--~ )r------t-------~ -- '--______ -+ ______ __ 

I } ani n CX003 , ~ ________ -+~ ~ ________ _+-------------~~I~I ____ _ 
--------------------i~~--------~-------------~~---------------~---_r~ / II ~ 

CX003 ___________________ +-__ ~j L___ __ -i-____________ _+----....I.--------------------+------IJ 11..--__ +----1 J 1-' -----II-------------+----->J L--
\ II 

CX003 ___________________ +-______ ~j~~-------------~-------~1 ,~ _____________ ~------~l 1~+_-4\ \~-------_r-----~I 1~~--------------4---------

• 11 r;\ \ ~ 
CX003 ~ '1...------------1-----------..., ~ r---------r---------~ L...--------------4~------

CX002 ______________ ~--------~ .... 13 .................................... ., .. ~ ..................... ______ ~~~ __ __ 
CX002 ________________ ~--------~------------~--~ .............................. ~~ ........................................ .. 

CX002 ----------------+-----------+----------------r----------------------------+----------T---1~-------+---------+---------------r-------\ ~ 
CX002 ________________ ~--------~~------------~ ...................... ., .......... ~ .. ~ ......................................... 1( 

'1 ~ 
CX002 ,. ............................................ .-( 

__ ~ ........................ ~~J.' ............................. ~ CX003 -----------------t----------I--------14- I 

CX007~---------------~---,~-----~-------------~~ ...... -------------------------~r--IL---__ -----r--~, ~--------~~L...------~--------------__I~~---
CX007 Modified _ 

CX007 . ~~~'rj~it \ \--______ --11--____ --' 

CX007~ ________________ +-__ ~----~_ .. ~~9~--------_;--------~ ~--~--------r_---------'s-It___I~'--------r---------'r-,,'------------~-------
CX007 ---------------------11- - - - - L __ --l. __________ ~ ____ ....... L-------------------lr- - - - - I...---~----_f I\--____ --tl- - - - - ~--__f-----------------JI- - - - - L-

Scanner 4 3 2 4 3 2 . ., 1 1-." ___ , r-- _ t-- -, r--. 

__________________ ---1I---LJ - - '--'-----------------r
l

----....... - - 1'------------------1 - -L-.S- - I~-_-\ t----------1 L---J ~. 

qo .~2 ......... ~ ... ~ .......................... ~ .. ~\ .................................... ~ -1- \ 

CX007 

CX008 
I 

o 0 o o o 0 o o o o o o o o o o o o o o o o o o o o o o 
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PROGRAM LEVEL 2 INTERRUPT TIMINGS, PART 2 

Numbers refer to B-300 and B-310 

Logic CCU Time CSB Time 

Page ,~ fr ----..I" .... -----.\ 
Scanner Clock 

Attachment Base Clock 

Priority Register 10 (2) 

Priority Register 01 (1) 

Priority Register 00 (0) 

Select Highest Priority Reg 

Pre ABAR 

cxoos 

CXOOS 

CXOOS 

CX004 

CX009 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 o o o o o o o 

CCU Time CSB Time 

~ I~------JA~------~ 

I R2 I M21 T M221 M231 W2 I R1 J M1 J W1 1 R2 1 M211 M221M23 1 w21 R1 I M1 W1 I R2 I M21 I M22 I M231 w21 

I C3 1 C4 1 C5 1 C6 -I C7 r co I C1 I C2 1 C3 I c41 C5 I C6 ( C7 T co I C1, ,C2 I C3 I C4 I C5 I C6 I C7 1 
C231C341 C451 C56 TC67 C70 I C01 I C121 C231 C34 1 C45 I C561 \ I C70 I C01 I C12 I C23 I C34 I C45 I C56 1 C67 I 

I 

11 10 ) ... -
Priority in Pre AB~R CX003 

10 

================~__ 11 16,"---" 
Start of Level 2 Interrupt CX001 

Gate Pre ABAR to ABAR CX001 

Set ABAR CX001 
Contains sam~ interface address for program addressing 

ABAR CX009 

Priority in ABAR.: CX003 

Fetch Buffer CX001 

Input Register TA411 

Gate Input 40-BAR CXOO1 

Level 2 Input X '40' Latch CXOO1 

Level 2 Input X '40' at C21atch CX001 

Remember Level 2 Input X '40' CXOO1 

R7set Occupied Latch (highest) CX001 

, Legend: r---- Contents changes value 

Sf---y r 

_ Shaded areas indicate the contents apply to the example illustrated 

r--, 
~ L- Timing would occur here if conditions were applicable 

~ Timing occurs here 

CCU accep ts L2 Bid 

Note 1 

I 

J 

I 
I 

Not Program Stop Latch 

Not Prog Lev 2 Entered 

Prog Lev 2 Next 

Vi rgi n Level 

D Time (CCU CLK) 

Any Occupied 

-

A 

CXOO1 

17-.. 
.. 
-17 

11 
-17 

19- C2 

Not(C3 or C7) 

T2 Time 

I 

\ \ 
Contains interface address , that caused level 2 interrupt 

\ 

~( 
Contains ICW for intf adr \ \ in ABAR 

7 ~ I 

Note 2 

C2 Not 
pgm 

C3 

~ 
E' ~tere 

L2 
d 

I 

Start of L2 

FL 

C1 Time 

Fetch Buffer A 

NOTES: 1. This timing varies because 
it depends upon CCU 'D 
time' and 'not (C3 or C7) 
time', and these clocks 
are asynchronous. 

2., Gate Input 40 is inde
pendent of the attachment 
base clock-gated by the 
CCU clock at CD time. 

PROGRAM LEVEL 2 
INTERRUPT TIMINGS, PART 2 8-350 

o 
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PROGRAM LEVEL 2 INTERRUPT EXAMPLES 

EXAMPLE 1: Substitution ctrl reg 1 = 1, Scanner #1 upper scan limit = 11 (16 lines) 

Position 
1st 1 or 2 or 30r 

8 4 2 Action Performed-Comments 3 4 5 6 

1 Scan Counter 0 0 0 

Counter Register/Line Address Bus 0 0 0 0 0 0 Adr substitution-ISee 8-220) Interface Address 020 

ICW Local Store Address 

Interface address 020 requests 
level 2 interrupt (priority = 11 ) 

Position 

Modified by upper scan limit - 11 (See 8-230) 
0 0 0 0 0 0 0 Selected-LIB 1, adr = 0, ICW = 020 

............... :·:(·:·:~:~::::::::;::::~::;:~~~:~§~;~~~~;~;{~ii~~~~;~i;i;:~;::::;:;:::::~::::::;::::~:·:·:·!·~······· - .. 
D . 

0.6 0.7 1.0 L1 1.2 1.3 1.4 1.5 1.6 

1 2 Modify counter reg according to accompanying 
~p_r_io_r_it_y_R_e~gl_·~_e_r_l_1 __________ ~~0 __ ~0 __ +-_0-; __ ~r-0 __ t-_o-; __ o __ r-0 __ t-_0-t_c_h_ar __ ~IIDI~an_d_'!:!r~.:~ ________________________ ~ 

1 7 ABAR 0 0 0 0 0 0 0 0 ABAR loaded by pgm lev 2 interrupt 

20 

1 

12 

17 

20 

o 

/. 
Force 1---. 

r--tl''--8~ 
Scanner 1 LI B 1 line Adr 0 

~::..~ 
'i~%::-I nterface address ,., 020 
". on In Data Bus 

In Data Bus position 0.4 0.5 0.6 0.7 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 

General Reg. in CCU 0 0 0 0 0 0 0 0 0 0 llm~·Character Control Block Vector 
~ J', ,..-, ,..- ~,~~ ......,... 

'" Address = 840 (See 8-330) 8 4 0 

EXAMPLE 2: Substitution ctrl reg 1 == 1, Scanner #3 upper scan limit = 01 (8 lines) 

Position 
1st 1 or 

. 5
0r 3 or 8 4 2 1 Comment 3 4 6 

Scan Counter 1 0 1 0 1 1 0 1 

Counter Register/line Address Bus 1 0 1 0 1 1 0 1 No adr substitution-(See B-220) Interface Address 13D 

Modified by upper scan limit = 01 (See B-230) 
ICW Local Store Address 0 1 0 0 0 1 0 1 Selected-LIB 1, adr 5, ICW == 125 

,~:.:, 

Interface address 125 requests 

fJ D level 2 interrupt (priority = 10) .--
Position 0.6 0.7 1.0 1.1 1.2 1.3 1.4 1.5 1.6 

Priority Register 10 1 0 0 1 0 0 1 0 1 
~i\:10dify according to accompanying 
... "g, -, 

ABAR 1 0 0 1 0 0 1 0 1 ABAR loaded by pgm lev 2 interrupt 

taB (H";'x) 
• ~Interface address = 125 

Force l---y Scanner 3 LlB1 line Adr 5 ~W'. on In Data Bus 
:~ 

In Data Bus position 0.4 0.5 0.6 0.7 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 

General Reg in CCU 1 0 1 0 0 1 0 0 1 0 1 0 ~Cha"ct ... Conteol Block Vector 
...... ./ 

4' 'A Address = A4A (See B-330) 

Numbers to the left of the examples refer to B-3oo, B-310 and B-320. 

o o o o o o o o o o o o o o o 

PROGRAM LEVEL 2 
INTERRUPT EXAMPLES 

D UPPER SCAN LIMIT MODIFICATION OF THE COUNTER REGISTER 

Upper Scan Limits Counter Register bit positions Priority Register bit positions Significance 

Bit 0 Bit 1 1st 10r 20r 30r 8 4 2 1 1.0 1 .1 1.2 1.3 1.4 1.5 1.6 
3 4 5 6 

0 0 1 1 0 0 X X X X 0 1 0 X X X X LIB 1 
(96 lines) 

1 0 1 0 X X X X 0 1 1 X X X X LlB2 

1 0 0 1 X X X X 1 0 0 X X X X L1B3 

0 1 . 0 0 X X X X 1 0 1 X X X X L1B4 

0 0 1 0 X X X X 1 1 0 X X X X LlB5 

0 0 0 1 X X X X 1 1 1 X X X X LlB6 

1 0 1 1 0 0 X X X X 0 1 0 X X X X LIB 1 
(48 lines) 

1 0 1 0 X X X X 0 1 1 X X X X L1B2 

1 0 0 1 X X X X 1 0 0 X X X X LlB3 

0 1 0 0 X X X X 0 1 0 X X X X LIB 1 

0 0 1 0 X X X X 0 1 1 X X X X LlB2 

0 0 0 1 X X X X 1 0 0 X X X X LlB3 

1 1 1 1 0 0 X X X X 0 1 0 X X X X LIB 1 
(16 lines) 

1 0 1 0 X X X X 0 1 0 X X X X LIB 1 

1 0 0 1 X X X X 0 1 0 X X X X LIB 1 

0 1 0 0 X X X X 0 1 0 X X X X LIB 1 

0 0 1 . 0 X X X X 0 1 0 X X X X LIB 1 

0 0 0 1 X X X X 0 1 0 X X .x X LIB 1 

0 1 1 1 0 0 0 X X 0 0 1 0 0 X X 0 LIB 1 even lines 
(8 lines) 

1 0 1 0 1 X X 0 0 1 0 0 X X 1 LI B 1 odd lines 

1 0 0 1 1 X X 1 0 1 0 0 X X 1 LIB 1 odd lines 

0 1 0 0 0 X X 0 0 1 0 0 X X 0 LIB 1 even lines 

0 0 1 0 0 X X 1 0 1 0 0 X X 0 LIB 1 even lines 

0 0 0 1 1 X X 1 0 1 0 0 X X 1 LIB 1 odd lines 

EJ SCANNER CODE SET 
IN PRIORITY REGISTERS II LIB IDENTIFICATION 

. Pri Reg 
Scanner bit pos. 

ABAR Positions Significance 
1.0 1 .1 1.2 of ABAR content 

0.6 0.7 0 1 0 LIB 1 
0 1 1 LlB2 

1 0 0 1 0 0 LIB 3 
2 0 1 
3 1 0 1 0 1 L1B4 
4 1 1 1 1 0 LIB 5 

1 1 1 LIB 6 

o o o o ,0 o o o o o o o 

8-360 

o 
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BI-SYNC TERMINAL OPERATION 
Note: This operation uses EBCDIC code over a half duplex switched line. 

Control Program 

ABAR" line interface address 

PCF X'O' 

Output X'46; 
(SDF X'38') 
Output X'45' 

(l...C6X'C;,PCF X'1') 
(Set Mode) 

Output X'46' 
(PAD to SDF), 
Output X'44' 
(1st SYN to PDF) 
Output X'4S' 
LCD X'C',PCF X'8' 

Bits are sent serially 
from SDF g .at each 
bit svc request from 
the line interface 

I 
I 
r-------
1 
I 
I 

Scanner 

Set Svc Req 
Interlock 
in ICW 

PCF X'2' 

Set PCF X'4' 
at bit svc scan 
when DSR is on 

Set Svc Req 
Interlock 
in ICW 

PCF X'8' 

SDF=038 

Line Interface 

I nitialize to sync 
mode, ext clock, 
osc sel 0, and 
Data Terminal 
Ready on. 

Note: The service request interlock 
does not set if SCF 0 (stop bit checkl 
receive break), SCF 2 (char overrun! 
underrun), or SCF 3 (modem check) 
are on. The service request interlock 
(SCF 1) must be reset by the control 
program. This is not indicated in this 
flow chart. 

SDF=1AA 
PDF=32 

SDF=1AA 
PDF=32 

Data Set 
Ready on 

Send Request 
to Send to 
modem. 
Set XMT mode 

Delay for 
Clear to Send 

Transmit PAD char 
(AA) (sent as X'55' 
because low order 
bit is sent first-see 
B410) 

I ________ .-1 When 'tag' is detected, 
I the scanner transfers the 

SetSvc Req I char '32' from the PDF 
Interlock I to t.he SDF and causes a 
. I CW L2 Interrupt request. In ~I _____________ _ 

From modem 

o o o 

Control Program 

L2 
Interrupt 

Output X'44' 
(ENQ to PDF) 

L2 
Interrupt 

Output X'44' 
(PAD to PDF) 

L2 
Interrupt 

L2 
l!1terrupt 

o o o 

Tag Detected 

Tag Detected 

Tag Detected 

Not CTS and Tag Detected 

Set Svc Req 
Interlock 
in ICW 

o o 

Scanner 

PCF X'g' 

Serialize 1st SYN 
char in SDF at 
each bit svc scan 

Set Scv Req 
Interlock 
in ICW 

PCF X'g' 

Serialize 2nd 
SYN char in 
SDF at each 
bit svc scan 

Set Svc Req 
Interlock 
in ICW 

PCF X'g' 

Serialize ENQ 
char in SDF at 
each bit svc scan 

Set Svc Req 
Interlock 
in ICW 

PCF X'C' 

Serial ize PAD 
Char. Set PCF 5 
after the PAD 
char is sent and 
CTS is off. 

To B-380 

\. 

, 

o o 

SDF=32 (1st) 
PDF=32 (2nd) 

o o 

Line Interface 

Transmit 1st SYN 
char (32) 

, ··~I--------------
, I 

, I PCF X'9' sends 
'- - -, Request to Send and 

SDF=32 
PDF=2D 

SDF=2D 
PDF=FF 

SDF=FF 

I Xmt mode to interface 

Transmit 2nd 
SYN char (32) 

Transmit ENQ 
char (20) 

Transmit PAD 
char (FF) 

o o o 

See B400 
and B-410 

: for scanner 
"details of 
these 
operations 

To modem 

, "' --------------',:1 Turnaround to receive. 
'-- -I Turn off Req to Send 

- - and Xmt mode in line 
I interface when tag is 
I detected. 

BI SYNC TERMINAL 
OPERATION 

o o 

8-370 
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BI-SYNC TERMINAL OPERATION, Part 2 

Control Program 

L2 
Interrupt 

L2 
Interrupt 

L2 
Interrupt 

Note: The control program 
must recognize 0 LE-70 
as the ACK 0 sequence 

o 

L2 
Interrupt 

o o 

Yes 

(I n Character Phase) 

Set Svc Req 
Interlock in ICW 

o o 

Scanner 

From 
8-370 

SDF=3FF 
(at start 
of receive) 

PDF=OO 

SDF=080 

PDF=32 

Line Interface 

Receive 1st SYN 
char (32) 

Receive 2nd SYN 
char (32) 

I When 'tag' is detected, the 
-- - -- - - - - scanner transfers the 2nd 

~':::::m 
'i~~:;::" 
r 

Set Svc R I SYN char (32) from the 

I te I k 
eq I SDF to the PDF and causes' 

n roc I . 
. ICW a l2 Interrupt request. In LI ____________________________________ __ 

SDF=080 

PDF=10 

Receive OLE 
char (10) 

Tag Detected 
ACKO 

Tag Detected 

PCF X'7' 

. Deserialize 
char (70) 
at each bit 
svc scan 

PCF X'7' 

Deserial ize PAD 
char at each bit 
svc scan 

Set Svc Req 
Interlock in ICW 

o o o 

SDF=080 

PDF=70 

SDF=080 
(at start 
of char) 

PDF=X'F' 

o o 

Receive 
character 
(70) 

Receive PAD 
char (X'F') 

o o 

Sequence 

Fromimodem 

From modem· 

o o o 

Control Program 

Output X'46' 
(PAD to SDF) 
Output X'44' 
(1st SYN to PDF) 
Output X'45' 

(LCD X'C', PCF X'8') 

L2 
Interrupt 

Output X'44' 
(STX to PDF) 

o () o o 

Scanner 

SDF=1AA 
PDF=32 

I 

BI SYNC TERMINAL OPERATION, 
PART 2 

Line Interface 

Send Request 
to Send to modem. 
Set Xmt mode. 

Delay for 
Clear to Send 

Transmit PAD char, 
(AA) (Sent as X'55' 
because low order 
bit sent first-see 
8-410) 

To Modem 

I When 'tag' is detected, the 
__________ I scanner transfers the char 

Set Svc Req 
Interlock in ICW 

PCF X'g' 

Tag Detected 

Set Svc Req 
Interlock in ICW 

Tag Detected 

PCF X'g' 

Serialize 2nd 
SYN char in 
SDF at each 
bit svc scan 

Set Svc Req 
Interlock in ICW 

o o 

SDF=32 
PDF=32 

SDF=32 
PDF=02 

I '32' from the PDF to the 
I SDF and causes a L2 
I interrupt request 

Transmit 1 st SYN 
. char (32) 

Transmit 2nd SYN 
char (32) 

o o o o 

To Modem 

o o 

8-380 

o o o 
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SI-SYNC TERMINAL OPERATION, Part 3 

Control 
Program 

B 
From 
B-380 

Output X'44' 
(Data to PDF) 

L2 
Interrupt 

Output X'44' 
(ETX to PDF) 

L2 
Interrupt 

Output X'44' 
(BCC1 to PDF) 

L2 
Interrupt 

Scanner 

PCF X'g' 

Serialize STX 
char in SDF at 
each bit svc 
scan 

Tag Detected 

Set Svc Req 
Interlock 
in ICW 

PCF X'g' 

Serialize data 
char (XX) 
in SDF at each 
bit svc scan 

Tag Detected 

Set Svc Req 
Interlock 
• inlCW 

PCF X'g' 

Serialize ETX 
char in SDF at 
each bit svc scan 

Tag Detected 

Set Svc Req 
Interlock 
in ICW. 

o 

SDF-=02 
PDF-=XX 

SDF-=XX 
PDF-=03 

SDF-=03 
PDF=YY 

o o o 

Line 
Interface 

Transmit STX 
char. 

(02) 

Transmit 
data char 

(XX) 

Transmit ETX 
char 

(03) 

o o o o 

To Modem 

To modem 

To modem 

o o 

Control 
Program 

Output X'44' 
(BCC 2 to PDF) 

L2 
Interrupt 

Output X'44', 
(PAD to PDF) 

L2 
Interrupt 

o o 0, 
,I o o 

Scanner 

PCF X'g' 

Serialize BCC-1 
char in SDF at 
each bit svc scan 

T a9 Detected 

Set Svc Req 
Interlock 
in ICW 

PCF X'g' 

Serialize BCC-2 
char in SDF at 
each bit svc 
scan 

Tag Detected 

Set Svc Req 
InterloCk 
in ICW 

PCF X'C' 

Serialize PAD 
char. Set PCF=5 
after the PAD 
char is sent and 
CTS is off. 

C To B-390 

o 

SDF=YY 
PDF=ZZ 

o o o 

Line 
Interface 

Transmit 
BCC-l char 

(YY) 

SDF:=Z;Z 
PDF=Ff . Transmit 

BCC-2char 
(ZZ) 

" 

SDF=FF 

SDF=OO 

" " 

Transmit 
PAD char 

'1FF) 

" lTd . " I urnaroun to receive. 
" Turn off Req to Send 
~ and xmt mode in line 
I interface when tag is 
I detected. 

o o 

To modem 

To modem 

To modem 

BI-SYNC TERMINAL OPERATION 
PART 3 ' 

o o 
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BI-SVNCTERMINAL OPERATION, Part 4 

o 

Contr01 
Program 

Start 
Rcv timeout 

L2 
Interrupt 

L2 
Interrupt 

Note 

L2 
Interrupt 

Serid another data block, 
or send 'EOT and turn around 
to monitor for an ENQ char-

, aCter from the terminal;' 

o o (~) o 

Scanner 

From 
8-381 

C 

PCF X'5 ' 
SDF=3FF 
(at start 
of receive) 
PDF=OO 

SDF=080 

PDF=32 

----, 
L---1 

Set Svc Req. I 
in ICW 

SOF=080 
PDF=10 

line 
1nterface 

Receive 1st 
SYN char 

(32) 

Receive 2nd 
SYN char 

(321 

When 'tag' is,detected, 
the scanner transfers 
the 2nd SYN char (32~ 
from the SDF to the 
PDF and causes a L2 
interrupt request 

Receive OLE 
char (10) 

Tag Detected 

PCF X'7' 

DeseriaHzechar 
(61 ) at e~ch bit 

o o o 

'SDF=080 Receive 

PDF=61 character 
(611 

Note: The control program 
must recognize DLE-61 
as the ACK 1 sequence. 

o () o o 

From 
modem 

From 
modem, 

Ack 1 
Sequence 

From 
mod,em 

o o 

Sequence of Operation For a Half-Duplex Switched line 

D~ta 
Terminal 
Ready 

Data Set Ready 

Request to Send 

Clear to Send 

Transmit Data 

Receive Da~a 

o o 

See 8-500 for 
details of the 
associated dial 
operation. 

() 

.i~Control 
,iiiiProgram 

,,--_9 ___ l'r ~~se 
I Xmt I Normal c 
I XMTturn-

around RTS I 
I :OFF I 
1<p0 ~ 
I I f II 

7 
Receive 
In Phase 

tSYNlSYNI Data I PAl? I 

o o () o o () 

BI SYNC TERMINAL OPERATION, 
PART 4 

, Control 
Program 

9 

Xmt 
Normal 

<fr~ 
I 

II 

tl I 
I 

I I I 
I i I 

I I I 
/PADl Data IPADI I I 

I I 
i i ISYNJSY~I S 

o o o o o 

8-390 

o (} 
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BSC TRANSMIT SEQUENCE 

See 8·410 for details associated with this sequence. 

Scan Bit Service I I I I I I I I I I (from line interface 
during 'control in B') 

Bit Svc Reset I I I I I I I I I I 
(to line interface) 

2 0 7 6 5 4 3 2 

'CSB Data Out 7' I I I I I 
(send data buffed <' Strobe data to 

Data Buffer 
output to carrier 
equipment 
(in line interface) 

Shift 
(SDF) 

Tag detected 

PO F transfer 
to newSDF 

Interrupt GO 

CSB Wants a 
Priority Register 

o level f1lM 
s--- Initial 

Pad 

I 

data buffer 

1 
Bit 
1 

I 

t 1 t 
Bit Bit Bit 
0 1 6 

-I-
I I 

I 

I 

I 

* 

t ! t 
Bit Bit 
5 4 

1st SYN 
character 

I I 

-'New SDF bits 
used from SDF 
during next bit SVC 

I 

t t 
Bit Bit Bit 
3 2 1 

I I 

* 1 ... _A~t_ta_c_h_m_e_n_t_b_a_se_p_id_s_f_o_r_le_v_e_I_2_in_t_e_rr_u_p_t __ --e 
r S-

* These signals occur here 
if t~ priority register is 
available; otherwise they 
delay until the priority 
register is available. 

A Level 2 interrupt must occur, 
and the program routine must 
execute Output X '44' to place the 
next character in the PDF and reset :.~ 
SCF 1 (service request interlock) ~ 
before the next tag is detected. ~ 
Otherwise, an underrun occurs, :-
and SC-F 2is set. The same char
acter in the, PDF is transmitted 
until the program changes the PDF 
or PCF state. 

0" 
, , o o o o o o o o o o o o o o o o 

I I I I 

I I I I 
0 7 6 5 

I 

+ + 1 ~ 
Bit Bit Bit Bit 
0 

·I~ 
7 6 5 

2nd SYN 
character S 

I I I 

I 

I 

esc TRANSMIT, SEQUENCE 8-400 



/0, I', ' o o 

sse TRANSMIT DETAILS 

Note: This example uses LCD = C (EBCDIC code)_ 

The scanner holds 'CSB data out 7' (send data buffer) at the 
mark level while CTS (clear to send) is off (TA311). D 
While CTS is off, 'SDF direct' regenerates the data in the 
SDF and 'shift' is inhibited (TA211). 

When CTS turns on, the scanner sets PCF:::;9 (T AS31)~ fJ 
State 9 becomes the active PCF state at the next 'bit service 
request' for that interface. The scanner then: 

• Removes the mark hold and sends the bit in SDF9 to 
the LIB, at 'bit service request' time (TA311 ).11 ' 

• Shifts SDF 0-9 under control of 'bit service request'. II 
, During this shift, the scanner: 

-Inhibits 'SDF direct'. 

-Places a zero in SDF O.g 

The scanner detects the transmit tag during 'gated bit ser
vice' when SDF O-S contains all zeros and SDF 9 is 1 
(T A261 ).0· 
The scanner: 

• Sends the next bit from PDF 7 instead of SDF 9.0 

• Brings up 'sync xmt xfer' that gates PDF 0-6 con
tents to the SDF (TA231). II During this PDF to 
SO F transfer, the scanner: 

() o o () o o o 

-Sets SDF 2 for the transmit tag. II The LCD 
state determines that this bit'is set'into SDF 2. 
This applies to LCD == D (USASCII) also. 

-Forces SD Fbits 0-1 to ze~os iID(also under 
control of 'LCD Cor D). ' 

I • :, < 

• Inhibits 'shift' to prevent shifting the new character 
in the SDF (TA211). 

• Brings up 'interrupt go' (TAS31) that: 

, -Sets$CF 1 (service request interlock) if SCF 0, 
SCF 2, or SCF 3 are not set (T A 121). 

-Causes a L2 interrupt request (T AS31). 

-Brings up 'fetch buffer' that gates the ICW con
tent to the input register when the CCU accepts 
the L2 interrupt (CX001). 

The control program executes an Output X'44' to place the 
next character in the PDF, and to reset SCF 1 (service re
quest interlock).The scanner detects transmit tag (SDF 
O-S == zeros and SDF 9 == 1 ) for each character sent to the 
LI B., m In addition to the ~ction previously described, the 
scanner checks to ensure that SCF 1 is off. If on, an under
run has occurred and the scanner sets SCF 2 (overrun/under
run), and resets SCF 1 (T A 121 ). 

The scanner s'ends characters to the LI Busing the above 
sequence until the control program changes the PCF state 
to C (transmit turnaround-RTS off), or 0 (transmit turn
around-RTS on).-

o o o () o o o 

PCF X'8' (Transmit Initial) 
(Set by Output X'45') 

2nd Character Parallel Data Field Positions 

~~Fi:~~E.::;~4'~ 0 1 2 3 4 5 6 7 

of PCF 8) 0 0 1 1 0 0 1 0 

1 st Character PCF X'9' (Transmit) D Mark 
Serial Data Field Positions- level 

SDF = 1 AA (Initial 
Pad -Set by Output 0 2 3 4 5 6 7 8 9 
X'46' before the Shift 

0 1 0 0 0 

BSC TRANSMIT· PETAILS 

D 

7 
Transmit data is in 
top to bottom order program sets PCF = 8) II 

6
11 

at each bit service 
request. 

Shift 
1 0 0 0 

Shift 

Shift when bit Shift 
service is received 

Shift from scanned line 
interface during 

Shift 'control in B' 

Shift 

Shift 

Tag is detected when SDFO-8 = zeros 1\\i" 
and SDF 9 = 1 ;;" 

0 0 0 1 0 1 0 1 0 
5 

0 0 0 0 0 0 
4 

0 0 0 0 0 0 0 
3 

0 0 0 0 0 0 1 0 1 
2 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 
0 

000 0 0 0 0 00' 

Parallel Data Field Positions 

o 234 567 

I~/'///////////////////////(//I~/ 
~The same PDF transmit 'IiJ 
f;I~transfer to SDF applies ~'I/' 
I'hfor USASCII (LCD = D)'I/i 1~/////////////////////////1. 0 

''';''':':::''';'~'';;'''~----, '""'r ........ 0...,.' ..... ' ~.,O ......... .......,~~ ;' .... :.:.::~~:f:: ;~1mi~~~~\~ilj~ . ;~Fs~o~~a~~:a~~:r. 

The scanner sets the new SDF 
into the ICW during the same 
bit service request that detected 
the tag. The SDF 9 output is used 
the next bit service scan. 

SI1'ift when bit service is 
received from scanned line 
interface during 'Control 
in B' 

Tag is detected when SDF 0-8 = zeros 
and SDF 9 = 1 

Shift 

Shift 

Set new SO F .~"'~j' f!~f*,~;:> 
(as above) 

o o o o o o () 

Xmt Xfer' II 

6 

o 

Parallel Data Field Positions 

To LIB 

o o 0 , 
" o o o o 

8-410 

OJ o 
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asc RECEIVE DETAILS 

Note: Example uses LCD = C (EBCDIC code). 

The scanner shifts the received data through thEfSDF 
(serial data field) at each bit service request looking 
for the sync configuration. Once the scanner recognizes 
the sync configuration (TA84l) I 0 I the scanner: 

• Sets PCF = 7 (TA8l1). fJ 
• Inhibits 'gate direct' that prevents regenerating the 

old PCF 0-3 bits (T A831). 

• Generates 'initiate sync 8 rcv tag' (T A841) that: 

-Sets the tag bit in the 'new SDF 2' (TA261) II 
-Inhibits 'shift' (TA2ll). II 

With 'gate direct' and 'shift' inhibited, the scanner 11!8 
places zeros in new SDF 0-1 and SDF 3-9 positions . .:. 

The scanner shifts the received data through the SDF at 
each bit service request until the tag bit is detected in 
SDF 9 (TA26l) II . When the receive tag is detected, 
the scanner: 

• Initiates 'rcv xfer' (TA7ll ) that: 

-Causes '7 bit xfer' of the SDF contents to the new 
PDF (TA711)D . 

-Gates the new bit to PDF 0 II. 

o o o o o o o 

-Inhibits 'PDF direct'(0"7). This prevents the regener
ation of the old PDF (T A211 ). 

-Sets a tag bit in new SDF2 (TA261) 0 . 
-Inhibits 'shift' and 'SDF direct' (TA211). 

This resets SDF 0-1 and SDF 3-9 by preventing the 
regeneration of the old SDF 1m . 

-Checks for overrun (T A 121). If SCF 1 (service re
quest interlock) is on, an overrun has occurred. The 
scanner sets SCF 2 (overrun/underrun), and resets 
SCF 1. 

-Brings up 'interrupt go' (TA831) that: 

1. Causes aL2 interrUpt request (CX003). 

2. Brings up 'fetch buffer' when the CCU accepts 
the L2 interrupt (CX001) m . 

The control program executes Input X'44' to obtain the 
receive character m . If the second character is the SYN 
character while in PCF X'7', character phase has been es
tablished and the program keeps the PCF instate 7. If the 
second character is not the SYNcharacter, the program 
sets PCF = 5 (for this example) to resume monitoring for 
phase. 

The same sequence occurs for each character received. 

o o o o o o • o o o o o o o o 

r Control In B 

B Data 
CSB Data 5 
In 5 X-
R2T1 PH 

1st SYN 
Char 
(32) 

Bits received in 
top to bottom 
order at each bi t 
service request 

2nd SYN 
Char 
(32) 

Ne~t Char 

,Ir 

, I 

X1 = 0 

><2 = 1 

X3 =0 

X4 =0 

X5 = 1 

X6 = 1 

X7 =0 

X8 =0 

X1 = 0 

X2 = 1 

X3=0 

X4 =0 

X5 = 1 

X6 = 1 

X7 =0 

X8=0 

1m 

PCF X'5' (Monitor Phase-DSR Check On} 

r 
Gated Bit 
Service Serial Data Field Positions 

0 1 2 3 4 5 6 7 8 9 
Shift 

X 
I 
X 
I 
X 
I 
X 
I 
X 
I 
X 
I 

X 
I 
X 

x 
I 
X 
I 
X 
I 
X 
I 
X 

1 
I 
X 
I 
X 

Shift 

Shift 

Shift 

Shift 

Shift 

Shift 

-II 

Shift. 

Shift 

Shift 

Shift-

Shift 

Shift 

Shift 

0 1 1 1 

1 0 1 1 

0 1 0 1 

.. 0 0 1 0 

1 0 0 1 

1 1 0 0 

0 1 1 0 

0 0 1 1 0 

1 1 1 

1 1 1 

1 1 1 

1 1 1 

0 1 1 

1 0 1 

0 1 0 

0 1 0 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 

1 

1 

1 

1 

1 

1 

1 

"':::::::::~1~;t::';-tate afte r 

shifting and the 
new bit is inserted 
in SDF O. 

\'---'"'\V~ __ ---,I \ V I 

3 2 ... -.·.·.·.:;:;:~::~::::::~:E:jf::j~j~~jHl*i1IIi~l~ D SYN Character detected. 

fJ PCF X'T (Receive In Phase) 
SOF 

0 1 2 3 4 5 

0 0 11) 0 0 0 

0 0 0 1 0 0 

· 1 0 0 0 1 0 

· 0 1 0 0 0 1 
I 

",. · 0 0 1 0 0 0 

1 0 0 1 0 0 

.. 1 1 0 0 1 0 

0 1 1 0 0 1 

6 7 

0 0 

0 0 

0 0 

0 0 

1 0 

0 1 

0 0 

0 0 

8 

0 

0 

0 

0 

0 

0 

1 

0 

9 

0 

0 

0 

0 

0 

0 

0 

1 

SO F state after 
shifting and the 
new bit is inserted 
in SDF 0; 

~ 
0 1 1 0 0 

J I J I I 
1 0 0 

I I 
0 1 

f 

'. 

~ Tag is detected 
a during this bit 

service request. 

PDF 

01 
Fetch bUffer'm 

X--X--' X-' -X--' X-· -X-· -X--X ..... ------

Input Register 

Input X'4 4' -X-·-X--X--X--. X--X--X--X--X 

, ··lfJllIiI\ .... \ .. ' .• \ .... : 1iI\.' .\ ... " ...... ,,_\ ... \ ..... __ I.nbu.s •• To CCU 

X1 

Gat e d Bit 
SV 

1 
X 

,.l, 

Shift 
Iml 

PCF X'7' ~Receive In Phase} 
SDF 

0 l' 2 I 3 4 

0 0 11J 0 0 

X o 0 J 1 0 _ .... --....--- -

5 6 7 

0 0 0 

0 0 0 -

8 9 

0 0 ,':. 

0 0 ___ a-- __ '-

SDF state at next 
.scan for this line 

To LIB 
continues receiving in PCF 7 state. 

Bse RECEIVEDETAlLS 

o o 
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1050 TYPE TERMINAL OPERATION 
Note: This operation uses a leased line. 

CONTROL PROGRAM 
ABAR :: line interface address 

SDF 

PDF 

PCF X'O' 
Output X'46' 
SDF X'020' 
Output X'45' 
LCD X'4', PCF X'1' 
(Set Mode) 
STARTT.O. 

Output X'45' 
LCD X'4', PCF X'2' 
(monitor for DSR 
on) 

Output X'46' 
'(PAD to S,FD) 
Output X'44' 
(© to PDF) 
Output X'45' 
LCD X'4' PCF X'S' 

o 
9 

7 

Reversed 
BCD Code C 1 248 A B 

When 'tag' is detected,! 
, the ,scanner transfers I 
the @ char '7C' I 

SCANNER 

PCF X'1' 

Scanner sets 
mode in line 
intf. Scanner sets 
PCF = Oat bit 
svc scan. 

Set Sve Req 
Intet'IQ 
inlCW 

PCF X'2' 

Set PCF = 0 
at bit svc scan 
when DSR is 

PCF X'8' 

Send Request 
to Send and 
transmit mode 
to the line intf 
at bit svc scan' 

LINE 
INTERFACE 

SDF = 020 
Initiafize to 
start-stop mode, 
business mach elk, 
ose sel 0, and data 
terminal ready on. 

Note: The service request interlock 
does not set it SCF 0 (stop bit 
check/rev break), SCF 2 (char 
overrun/underrunt or SCF 3 
(modem check) are on. 
'ft)eservic&r~ in~rJock 
(SC~ 1Jmust!bereset hytihe 
control program. This js not 
indicated in this flowchart. 

Data Set Ready 
from modem. 

SDF = 003 
Send Request 
to Send to 
modem. 
Set xmt mode. 

Clear to Send on 
from Modem 

Transmit 
2 Mark 
Bits from 
~DF:: 003 

from the PDF to the r ...... -,.. -_..,.-_..,.-____ ...... 
SDF and causes a L2 I _-_--........ ---...... These 2 mark bits 

are not a hardware 
requirement, but 
are.for programming 
convenience. 

interrupt request I 

o () o o () 

PCF X'g' 

Serialize 

@eharin 

SDF at each 

o 

SDF=7C=© --------Transmit 

@ehar 
(7C) 

"- , -; --------------" I PCF X'g' sends 
'- --I Request to Send 

I and xmt mode 
I to intf. 

o o o o 

From 
Modem, 

To 
Modem 

See B-470 
and 8-480 
for scanner 
details of 
these 
operations. 

To 
Modem 

o o 

CONTROL 
PROGRAM 

Output X'45' 

Tag Detected 

LCD X'4'J PCF X'D' 1--____ --< 
(Transmit Turna
round-RTS on) 

L2 
Interrupt 

Start 
Rcv timeout 

SCANNER 

PC FX'9' 

Serialize 
'A' char in 
SDFat eaeh 
bit SYC scan 

Set Svc Req 
InterlOCk 

inlCW 

Serialize '1' 
char. 
Set PCF== 7, 
after the'l' char 
is sent to intf. 
Leave RTS on. 

PCF X'7' 

Deserialize o char at 
each bit SYC 

scan. 

1050 TVPE TERMtNAL 
OPERATION 

SDF = 2£)= 1 

SDF = 00 

"-
"-

ltNE 
INTERFACE 

Transmit I A' 
Char 

(23) 

Transmit 
'1' char 

(20) 

, ,----------------, Turnaround to 

'-i
t receive. Turn off 

xmt mode in 'ine 
interface and 

PDF == 

37=0 

I inhibit start bit 
I when tag is detected 

Receive o char. 
(37) 

To 
Modem 

To 
Modem 

** See 8-490 l~i' for scanner 
iWfdetails ot 
::*: this operation 
;~ 

8-430 

~I------------""'-------
I' When 'tag' is detected, 
I the scanner transfers the 

- i @ char from the SDF to 
I the PDF and causes a L2 

To 8-440 

,(.","".I 
-pJ' o o 

Prog. delay for" 
Term. turnaround 

o o 

Set Svc Req 
Interlock 

in ICW 

PCF X'8' 

o 

SDF = 003 
PDF =34= ® 

o 

I I nterrupt request. 

Set Xmit 
Mode. 

Transmit 
2 mark 
bits from 

PCF X'9' sends 
Request to Send 
and xmt mode 
to the intt. 

o o o 

See 8-470 
and B-480 
for scanner 
details of 
these operations. 

o o C·"·'· .' , . , 
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1050 TYPE TERMINAL OPERATION PART 2 . . , 

CONTROL 
PROGRAM 

L2 
Interrupt 

Output X'44' 
('X2' char to 
PDF) 

L2 
. Interrupt 

Output X'44' 
(® char to PDF) 

SCANNER 

PCF X'g' 

Serialize 

®char 
in SDF at 
bit 5VC scan 

Tag Detected 

Set Svc Req 
Interlock 
inlCW 

PCF X'g' 

Serialize 
'Xl' char 
in~.DF at 
bit svc scan 

Tag Detected 

Set Svc Req 
Interlock 
inlCW 

PCF X'g' 

Serialize 
'X2' char 
in SDF at bit 
·svc scan 

Tag Detected L2 Interrupt .... i-----_-______ • 

Set Svc Req 
Interlock 
in ICW 

o o o 00 

LINE 
INTERFACE 

SDF = 34 = ® r---------_ 
PDF = Xl Transmit 

SDF = Xl 
PDF = X2 

SDF=X2 ® 
PDF = 5E=' B 

@char 
(34) 

Transmit 
'Xl' char 

Transmit 
'X2"cbaf! 

o o 

To 
Modem 

To 
Modem 

To 
Modem. 

o o 00 o o o 

CONTROL 
PROGRAM 

Output X'44' 
(LRC char to 
PDF) 

L2 
Interrupt 

Output X'45' 
LCD X'4', PCF X'D~ 

SCANNER 

PCF X'g' 

Serialize 

®char 
in SDF at bit 
svc scan 

Tag Detected 

Set Svc Req 
Interlock 
in ICW 

PCF X'D' 

Serialize LRC 
char in SFD. 

(Transmit'turna- 1-------..0..( Set PCF= lC 
after the LRC . 
char is sent to intf. 
Leave RTSon 

round-RTS on) 

L2 
Tag detected 
for LRC char 

Interrupt ...... ;...------.------a 

L2 
Interrupt 

End of 
this text 

Set Svc Req 
Interlock 
in ICW 

Continue with sequence 
from problem program 

00 o 00 

LINE 
INTERFACE 

SDF = 5E = B Jr-----------. 
PDF = LRC Transmit· 

®char 
(74). 

SDF = LRC 

SDF = 00 

Send LRC char. 
Line intfis then 
set to rcv. 

'\. 
'\. '\. r.----------------

'-1
, Turnaround to receive. 

Turn off Xmt mode 
in line interface and 

I inhibit start bit when 
tag is detected. 

I 

Receive 
(V char 
(37) 

'\.. r When 'tag' is detected, , I the scanner transfers 

'-t the 0 char from the 
SDF to the PDF and 

I, causes a L2 Interrupt 
I request. 

o o 

To 
Modem 

To 
Modem 

~:~ ~~~ !~~~~r 
~1*~:' details of 
~~t' this operation 
.:;' 

1050 TYPE TERMINAL 
OPERATION, PART 2 

o 00 

8-440 
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2741 TYPE TERMINAL OPERATIONI 

Note: This operation uses automatic answeron afull~ 
duplex switched network. 

Start 

I 

CONTROL 
PROGRAM 

, From 8~'460 

SCANNER 

PCF X'l' 

Scanner sets mode 
in line int~rface. 
Scanner sets PCF= 
o at bit svc scan. 

PCF X'2' 

PCF X'7' 

LINE 
INTERFACE 

Modem in Auto Answer Mode. 
Data Terminal Ready allows 
incoming call to be answered. 

SDF = 020 Initialize to Start-Stop 
mode, business mach 
elk, asc sel 0, and 
data terminal ready on 

Note: The service request interlock 
does not set if SCF 0 (stop bit check/ 
receive break), SCF 2 (char overrun/ 
underrun), or SCF 3 (modem check) 
are on. The service request interlock 
(SCF 1) must be reset by the control 
program. This is not indicated in this 
flow chart. 

Incoming call answered 
)00II1------1 Data Set Ready on 

SDF "'00 

SDF= 00 
(at start 
of receive) 

line inter
face in 
receive mode 

Receive @ 

, 

From 
Modem 

From 
Modem 

bit svc scan' char (34) ''----r---...,- PDF = 34 =@L..-______ ........ 

See 8-490 
for scanner 
details of 
th is operation 

o () 

Tag Detected 

o 

PCF X'7' 

Deserialize 'XX' 
Slharacter at each 
bit scv scan 

o 0 

When 'tag' is detected" 
the, 'Ms snner tran,sfers 
the, D char from the 
SO 0 the PDF and 
causes a L2 Interrupt 
request. 

SDF = 00 

PDF = XX 

o o 

Receive 
(XX) 

o o o 

CONTROL 
PROGRAM 

SCANNER 

Tag Detected 

LINE 
INTERFACE 

. Continue to receive the 
rest of the message. 

2741 TYPE TERMINAL 
OPERATION 

SDF = 00 
Receive ® char (7C) -4-

From 
Modem 

To 8-460 

o 

Tag Detected 

Prog delay for 
term turnaround 

PCF X'S' 

PCF X'g' 

PDF =7C = @ 

SDF = 003 
Set Transmit mode. 

These 2 mark bits 
are not a hardware 
requi rement,but 
are for programm
ing convenience. 

Transmit 2 mark bits 
from SDF = 003 

When 'tag' is detected, the 

, scanner transfers the @ 
char '34' from the PDF to 
the SO F and causes a L2 
interrupt request. 

PCF X'g' 
---~-.....,.~~nF = 34 ~ @r-------__ 

Transmit@ 

char (34) 

00 

Tag Detected 

PCF X'g' 

PDF'" XI 

SDF = XI 
Transmit 
X1 char. 

'---__._----' PDF = 7C= @ '--------..... 
Tag Detected 

(} o o 00 

See 8-470 
and 8-480 
for scanner 
details of 
these opera
tions 

To Modem 

o o o 

:6 .. 450 

·0'1 )! 
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2741 TYPE TERMINAL OPERATION, PART 2 

CONTROL 
PROGRAM 

From 

~ 
Output X'45' 
LCD"4',1 
PCF X'F' 
(Transmit 
turnaround
RTS on) 

L2 
Interrupt 

Start 
Time 
Out 

Return 
to check 
line at 
intervals 

L2 
Interrupt 

Terminal disconnects 
the line for this 
example. 

Yes 

D 
Tag Detected. 

The control program 
should check the 
state of SCF 0, 
SCF 2, and SCF 3 
whenever SCF 1 
(svc reg interlock 
is off. 

SCANNER 

PCF X'D' 

LINE 
INTERFACE 

SDF = 7C = C 
Serialize @ char at 

bit· svc Scan. Set~ 
PCF = 7 after the \.SI }--S-D-F-=-O-O---I ~

nsmit 
C char. 

( ). To 
Modem 

char is sent to intf. 
Leave RTSon. -1 

Set receive 
mode 

PCF X'7' 

at bit svc 
scan when 
DSR is· off. 

I 
I 
I 
L_ 

Turnaround to receive. 
Turn off xmt mode in 
line interface and inhibit 
start bit when tag is de
tected. 

SDF = 00 

Svc req interlock 
is not set because 
SCF 3 (modem 
error) is on. 

Receive 
Mode 

Terminal disconnect 
of line drops Data 
Set Ready in line 
intf 

From 
Modem 

From 
Modem 

Note: If the terminal disconnects the 
line, the resultant loss of car
rier to the 3705 modem may 
result in the 'receive data' line 
being ata space level long 
enough to be strobed as a 
start bit. The line interface 
strobes the state of the line as 
normal. The Scanner receives 
these bits until 'tag' D is 
detected, and then causes a L2 
Interrupt request. The modem 
error bit (SCF 3) will be on in 
the ICW. 

fJ If a start bit is not detected a 
L2 interrupt request will not 
be generated. and the program 
must interrogate the ICW 
periodically to detect the 
modern error that is signaling 
the disconnect. 

CONTROL 
PROGRAM 

SCANNER 

PCF X'F' 

Scanner resets the 
line intf at bit svc 
scan by sending 
'cntl out A' anQ 
'cntl out B' with 
data out lines off. 

L2 
Interrupt 

PCF =0 

Set svc Req 
Interlock 
in ICW 

.......... ;.;.:.:;:;:;: To enable the line 
To B-450 ":·:·;:::::::;:;:;~;::ltltl~ for another call. 

LINE 
INTEHFACE 

Reset all 
control latches. 
Drop Data 
Terminal Ready. 

Gate 'Data 
Set Ready' 
off and 'Rev 
Line sig Det' 
off to scanner 

To 
Modem 

From 
Modem 

START-STOP OPERATION: AUTOMATIC ANSWER ON A F·ULL-DUPLEX SWITCHED NETWORK 

.~ Control A Control 
Control Control .~: Program .:~~ Program 

o ,i:: O.::W Program Program 

Control lt~;~f: ';\~j~~~ 
o 

Li ne Interface 
PCF States (hex) 

Idle I 
Set 
Model 

I 
I 
I 

L2 Interrupt ::::~:;···0 
Data Terminal Ready 

Data Set Ready 

Request to Send 

Clear to Send 

Transmit Data 

Receive Data 

Rcv Li ne Signal Detector 

..... __ 7 ____ p-t'og~m.¥ ~7.~:,m;t 1 i~;~~~:d , 
Receive !-_____ ""';: Receive 

Terminal 
Turnaround 

Terminal 
Disconnects 
the Line 

Idle 

Disable 

2741 TYPE TERMINAL 
OPERATION, PART 2 

000 

8-460 
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START·STOP TRANSMIT SEQUENCE 

See 8-480 for details 
associated with this sequence. 

Scan 
Bit Service 
(from line 
Interface 
during 'control in B') 

Bit SVC Reset 
(to line interface) 

'CSB Data Out 7' 
(send data buffed 

Data Buffer 
Output to Carrier 
Equipment 
(in line interface) 

Shift (SDF) 

Tag Detected 

PDF Transfer 
to New SDF 

Interrupt GO 

CSB Wants a 
Priority Register 

Mark 

I I 

I I 

I I 

I 

() c 00 () 

I I 

I I 
Start B 

I 

Bit 
B 

I 

I 
A 

+ 
Bit· 
A 

I 

I I 

I I 
8 4 

I I 

t M.,. t 
Bit 
8 

I I 

I I I 

I I I 
2 1 C 

I I I 

t t t 
Bit Bit Bit 
4 2 1 

@-- 2nd character 

I I I 

.. ' New SDF bits used from 
SDF during next bit svc 

* 

I Attachment base bids for Level 2 interrupt 
*r----------------------------~~ 

* These . signals occur here 
if the priority register is 
available; otherwise they 
delay until the priority 
register is available. 

o o o 

.A level ~2rnterruptmust occur, and . 
the program routine must execute 
Output X'44' to place next character 
in the PDF and reset SCF 1 (service 
request interlock) before the next r 
tag is detected. Otherwise, an under
run occurs and SCF 2 is set. The same 
character in the PDF will be tra-ns
mitted until the program changes the 
PDF or PCF state. 

o o o 

Bit 
C 

I 

I 
Stop 

I 

I 

o 

I I s 

I I 
Start 

I 

o o o () () o () 

START·STOP TRANSMIT 
SEQUENCE 8-470 

o o nl \':l~j> 
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00 000000000 00 00000 o o o 000 000 00 

START-STOP TRANSMIT DETAILS 

This example uses LCD = 4 (start-stop 9/7-7 data bits, 
1 start bit, and 1 stop bit). 

The scanner holds 'CSB data out 7' (send data buffed at the 
mark level while CTS (clear to send) is off (T A311). D 
While CTS is off, 'SDF direct' regenerates the data in the 
SDF and 'shift' is inhibited (TA211). 

When CTS turns on, the scanner sets PCF = 9 (TA831). 
D State 9 becomes the active PCF state at the next bit 
ser~ice request for that interface address. The scanner 
then: 

• Removes the mark hold and sends the bit in SDF 9 
to the LI B at 'bit service request' time (TA311 ).11 

• Shifts SDF 0-9 under control of 'bit service request'. 
D During this shift, the scanner: 

-Inhibits 'SDF direct'. 

-Places a zero in SD F O. II 
The scanner detects the transmit tag during 'gated bit 
service' when SDF 0-9 contains all zeros (TA261). D 
The scanner: 

• Checks the 'modem receive space' line during 
'control in C' for an active level. If the line is 
active, the scanner sets SCF 0 (receive break). 
SCF 0 on prevents setting SCF 1 (service request 
interlock) (TA121)_ This check occurs for every 
character transmitted. 

• Sends the start bit for the@to the LIB. II 
• Brings up 'SS xmt xfer' that gates the PDF con

tents to the SDF (T A231). II During this 
PDF to SDF transfer, the scanner: 

-Sets SDF 2 for the transmit tag (also supplies 
the mark for the stop bit). The LCD state 
determines where and how many stop bits are 
set in the SDF (See the accompanying dia-

grams). II 
-Forces SD F 0-1 to zero (also under control of 

the LCD state). 1m 

Note: The 1050 BCD code must be PCF X'8' (Transmit hiitiaU 
inverted by the program to be ~ (Set by Output X'45') 

• Inhibits 'shift' to prevent shifting the new character 
in the SDF (T A211 ). 

• Brings up 'interrupt go' (T A831 ) that: 

-Sets SCF 1 (service request interlock) if SCF 0, 
SCF 2, or SCF 3 are not set (TA121). 

.."..Causes a L2 interrupt request (T A831) 

-Brings up 'fetch buffer' that gates the ICW con
tent to the input register when the CCU accepts 
the L2 interrupt (CX001). 

The control program executes an Output X'44' to place the 
next character in the PDF, and to reset SCF 1 (service request 
interlock). The scanner detects transmit tag (SDF 0~9 = 

zeros) for each character sent to the LlB.1D In addition to 
the action previously described, the scanner checks to 
ensure that SCF 1 is off. If on, an underrun has occurred and. 
the scanner sets SCF 2 (overrun!underrun), and resets SCF 1 
(TA121). 

The scanner sends characters to the LIB using the above 
sequence until the control program changes the PCF state 
to (1) B (prepare to turn), (2) C (transmit turnarou~d-RTS 
off), or (3) D (transmit turnaround-RTS on)-assummg nor
mal operation. 

placed in the PDF in this order ~j I I I I I I I 
(see B-070). I C 1 2 4 8 A S 

Example 
@ (1 F) becomes 7C~*" 

1 st Character 

SDF = 003 
(set by Output X'46' 
before the program set 
PCF 8). 

0 1 2 3 4 

0 1 1 1 1 

2nd Character 

PDF=7C=@ 

5 6 

1 0 

(Set by Output X'44' 
before the program set 

7 

0 

PDF positions 

PCF8) 

Mark D 
Level 

Silift when bit 
service is received 
from scanned line 
interface during 

PCF X'9' (Transmit) fI 
I CTS on J 

'conK~! in B' Serial Data Field Positions 

':~i~:;:, II 0 11 2 3 4 5 6 7 8 9 .. ,~=- II 
.~ :;:~: ~O 0 0 0 0 0 0 1 1 : 

No II : I: : : : : : ~;< . 
Shift .., ._. ,4';::':,'~.~{ IJ 

.~~~~~.. ..~~~lj~~l::::·· <.' 

Tag is SDF (0-9) = zeros. ..:::~~l~j;i:::;" ;::::: 

.,;.::::lil~ljljl~~tart bit of@character 
.~.!:;~:;:;:;:;:;:;::::~. 

SDF state as bit 
is sent to LI Sand 
before shifting occurs 

Transmit data is 
in top to bottom 
order at each bi t 
service request. 

Parallel Data Field POsitions 

o 1 234 5 6 7 

PDF contains@) f:~tJ~~;::;::;,;'" 0 1 1 1 1 1 0 0 

Stop Bit forced to 1 

Reset to 0 , I 'ss Xmt . rh-rrrrrn Xle,' 

~~l~~~J~~~~it~~:~~:d~~~~:d ~~J.1~~~~<~:::.: .... ~0~' ~ 1 1SD~ 1 1 0 0 
the tag. The SDF 9 output is used Shift 
at the next bit service scan. --"'" 

Shift· .. .. 
Shift ... 

001 1 111 100 
B .. 

A 
000 1 1 1 1 1 1 o~~~ 

8 
0000111111J--....::--11 ... 

Shift when bit Shift 0 0 0 0 0 1 1 1 1 1 1---'-4---11--t 
service is received Shift 2 
from scanned line --~:;. 0 0 0 0 0 0 1 1 1 1 j-:---;.~ 

. interface during Shift 1 
'control in S' -- 0 0 0 0 0 0 0 1 1 1 ~---II--t 

o 0 0 0 0 0 001 1 
Shift ... .. C .. 

Shift ---. o 0 0 0 0 0 0 0 0 1 
Stop 

No Sh ift 0 0 0 0 0 0 0 0 0 0 I----~ m ~~$)-=t-:~;' r 
~::~. 

Tag Detected :." To LIB 

Start 

PCF 9 or A 

Start-Stop 

Tag Detected 

(SDF 0-9 = Os) TA211' 

LCD = 0 (SS 9/6) 

PDF 0 
~~~~rL~~~~ 

Force1<~ 
Fo'ceO { I I I . .' SS Xmit Xfer 

X-X-X-X-X-X-X-X-X-X--------__ __ 
I I I I I I I I I I 

SOF I 011 1213·1415161718191 

"::::l~l~~~£' 
2 Stop Bits 

LCD = 2 (SS 8/5) 

:::: {=ll I II SS Xm;' Xle, 
X-X-X-X-X-X-X-X-X-X--------~~ 

I I I I l I I I [;1 
SDF 10 \1 I' 2 L:.J .. iJ 5\ 6\ 71 ij 9 I 

··:::;$V 
2 Stop Bits 

LCD = 5 (SS 1017) 

1 Stop Bit 
LCD = 7 (SS 11/8) 

PDF '.0 \,1 1213\415.\6\71 

Fo,ce 1 {=ll III 11111 SS Xmh Xle, 
X-X-X-X-X-X-X-X-X-X--------~~ 

I I I I I I I I I I 
SDF I 011 121'3141,51 6 1 7 181 9 \ 

":lf~Jj~" 
2 St~p Bits 

START-STOP TRANSMIT 
DETAILS 

000 

8-480 
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o 00000000000.0000000000000 00000000 

START·STOP RECEIVE DETAILS 

Note: Example uses LCD = 4 (start-stop 9/7-
7 data bits, 1 start bit, and 1 stop bit) 

The scanner monitors the received data for a start bit 
(space) at bit service request time when the PCF state is 
'receive' and the SDF is empty. The scanner inhibits 
'shift' until the start bit is detected. At this time, the 

scanner inserts a tag bit in ~rDF 2 0 , 
The scanner detects tag when SDF 9 = 1 at bit service 

scan II . 
When tag is detected, the scanner: 

• Inhibits shift (TA211) II . 
• Checks the stop bit in the B data 5 position for a 

mark level (T A 121 ). 

-If stop bit is at a space level, the scanner sets 
SCF 0 to 1 (stop bit error). 

• Checks for overrun (TA121). 

-If SCF 1 (service request interlock) is on, the scanner 
sets SCF 2 (overrun), and resets SCF 1. 

• Generates 'receive transfer' that: 

-Causes '7 bit xfer' of SDF contents to the PDF 

(TA711) a . . 
- Inhibits'PDF direct' (0-7). This forces PDF 0 to 

zero, and inhibits the regeneration of the old 
PDF (TA731). 

• Brings up 'interrupt go'. This causes: 

-A L2 interrupt request (TA831). 

-'Fetch buffer' that gates the ICW content to the 

input register (CXOOl ) II 
The control program executes Input X'44' to obtain ICW 

bits 0-15. II 
The same sequence occurs for each character received. 

CSB Data In 5 
-----X 
From 
LIB R2T1 

PCF X'7~ (Receive) 

Control In B 
Serial Data Field Positions 

B Data 
5 

PH 

TA331 

SIS 
character 
bits 
received 

. in top to 
bottom 
order 

SDF 2 Tag 
Stale 7 

SDF Empty 

Gated Bit SVC 
A 

SDF 2 Rec Tag Gen 

SS9/7 

Start.Bit (space) 

TA261 

D 
I Gated Bit Service 

B-X Shift 

A-' -'! Shift. ABO 0 1 0 0 0 0 0 

S - II...,....---_s-hi-ft--l~ S ABO 0 1 0 0 0 0 

Shift 
4-

1 
4 S ABO 0 1 0 0 0 

Shift 
2 -1.<[ ,2 4 S ABO 0 1 0 0 

Shift f-f 1 2 4 S ABO 0 1 0 

C - k Shift C 1 2 4 S ABO 0 1 

SDF state after 
shifting and the 
new bit is inserted 
in SDF O. 

S B· I. II top It-'.< __ _ 

(Mark) 

Tag is detected 
C 1 2 4 S ABO 0 1 ,-,;ol.{i •• ~'-' fJ duri.ng this bit 

service request. 

~~r////I//////////////////////~ 
~ See SDF to PDF alignments ~ 
I'h at right for other LCD codes.Vh ~////////////////////////////i~ 

r j If ii if 
X-X-X-X-i<-X-X-i< =4 

t t t * t t * * 
Fetch Buffer II 

~~~~TERClolcll 12141sIAIBIt 
8 9 10 11 12 13 14 15 

I I I I I I I I 
II nput X'44'-.~~:I~_. '_Q .. ~_* .. ~ .. ~.~_. )( .. Q .. ~~ .... _.t Inbus 

III' To CCU. 1.0 1.2 1.4 1.6 
1.1 1.3 1.51.7 

START-STOP SDF TO PDF TRANSFERS BY LCD CODES. 

SD F 1 0 11 I 213141 51 61 71s191 

LCD 2 and tag detected, / I I /. I . . 5 bit Xfer 
Force 0 L-X-X~-X-X 

iiyttttt 
PDF I 0 11 I 21 31 41 5 16 1 7 I 

TA721 

SDF I 01 1 1 21 3 1 4 1' 51 6 17 1 8 19 1 

LCD 0 and tag detected -, I I I' I I I 6 bit Xfer 
Force a ~-X-X-X-X-X 

itt!ttt! 
PD F I a 11 \213\.4\ 516 17.1 

TA721 

SDFI 0 111213141516171S191 

LCD 5 and tag detected). I 1 I 1 1 1 I 7 bit Xfer 
Force a LX-X->E-X-X-X-X 

,'tt.ttt 
PDF I 0 11 121314151617\ 

TA711 

TA711 

START-STOP RECEIVE 
DETAILS 8-490 
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DIAL OPERATION 

See B-510 for a flow chart of this dial operation. 

The following sequence outlines a suggested procedure which 
may be taken to perform a dialing function. 

Lower Level Disabled Code (L2 Masked) 

Address the autocall interface and execute Input X'45' to 
input SDF bits 0-7. DLO'mustbe inactive to proceed with 
the dial operation (If DLO is active either a dial operation 
has already been started, the line in,terface has not been 
disabled and has auto answereq an incoming call, or a fail
ure has occurred). If the I R bit is on, reset it by executing 
Output X'46'. Set the PCF sta~e to X'4'. (Monitor Call ACR, 
COS, PND) to cause the CRO latch to set in the autocall 
interface, and initiate a timeout. 

Address the associated line interface. Set the PCF to 
X'O' (NO-OP), set SDF to turn DTR on, and set the PCF 
to X'l' (Set Mode)' 

1. L2 interrupt for associated Line Interface 
Reset service request (lCW Bit 1), and set PCF to X'2' 
(Monitor DSR). 

2. First L2 interrupt for autocall interface (assuming the 
timeout did not complete) 
The PCF state should be X'4' (Monitor Call ACR, COS, 
PND). Input SDF Bits 0-7. Check to see that ACR and 
COS are OFF and PND is on. Place the proper dial digit 
in PDF Bits 4-7, and after resetting ICW Bit 1, place the 
PCF in state X:8' (Valid Digit) to cause the DPR latch to 

o ( l! ,~, o () 0,' 
L' '0 

be set in the autocall interface. Reset the I R bit by 
'executing Output X'46', and initiate a timeout. 

3. L2 interrupts for autocall interface for all but the last 
digit (assuming the timeout did not complete). 
Same action as in 2. 

4. Last digit L2 interrupt for Butocall interface (assuming 
ti meout did not complete). 
The PCF state should be X'4'. Check to see if COS is on. 

If COS is off, check to see if ACR is on. If ACR is on, 
the connection has not been established before ACR timeout 
and retry is suggested. If ACR and COS are off, reset ICW 
bit 1 , place the PCF in state X'5' (Monitor ACR, COS), 
reset the I R bit by executing Output X'46', and initiate a 
timeout. When the next interrupt occurs, either ACR or 
COS, or both, should be on. If COS is off, appropriate retry 
action should be taken. If COS is on, the same action should 
be taken as described in the following paragraph. 

If COS is on, the connection has been established. After 
resetting ICW Bit 1, place the PCF in state X'F' (Disable) and 
reset the I R bit by executing Output '46'. When the call 

,'-- completes, a timeout should be initiated on the autocall 
interface. If DLO, COS, PND and ACR all become inactive, 
causing the interface to request a L2 interrupt, the timeout 
should not complete. If the timeout completes before the 
L2 interrupt, appropriate error recovery procedures should 
be invoked. 

DIAL OPERATION 8-500 

SEQUENCE CHART FOR DIAL OPERATION 

(Monitor call-ACR, COS, PND) 

IIdle~ 0 5 i-;---;-:-:---:--:-:---f l •11\u'1 (I~I,e) 1 
Autoc'all I nterface I Monitor call- F 
PCF states (HEX) F I ACR COS I . I 

(Disable)11 (Disable) 
CD ' L2 ~CD' I • ~ Interrupt I I '- ,I ) 

...... ~ .. ~ .. ~ ..... • ...... ~ .......... II ........ " I \ 

!t I 

--~"""~~~""~""""""IL-----~lt I 
I I 

--~"""""~""""""",:"""lt~----
I 
I 

----~~--.. ~~~--...... ~--~U~---

PWI (from ACU) 

I 
I 

J I 1.1 
I' CDI 111' · I 
I I 1, • II 
II II II 
I'" , II II 

II t211 II 
II II II 
I.? " II ,. 
II .1'1 II 
II II II 
J I " II lin II 

I I 

t 
(l ! ! 

I I 

CRa (to ACU) 

I II II 'I 

t II II II 
I. II II 

II II II 
II , I II 
II II II 

I I II II 
II I I II 
I, 

'I 
I, 

I 
11 

I 

t t t 
I I 

DLO (from ACU) 

PND (from ACU) 

DPR (to ACU) ---__ .. --1IIIIILi ~"'---------t---~({I----

", t t 
\,,~ 

t t 
I I 

NBl (to ACU) 

t t 
I I ~l NB2 (to ACU) 

t t Dial 

U 
Digit 9 

I I 
NB4 (to ACU) 

Dial Dial 
Digit 3 Digit 4 

{~ 
t t 

(Last 
,NB8 (to ACU) 

Digit) 

COS (from ACU) II 

ACR (from ACU) l~ 

'R (SDF 0 bit) (~ . • 

'" . Output X'45' 
O 0 (Start-Stop)~l:.-.. ~b t I 0 

Line Interface .1 2 1------------··,-"" ..... " ... 48· p~OCg~~:,o ~~ 
PCF States (He~). ::JJfl'-------::-::-::-----t)) 

Set Mode r:--..,.-J Monitor DSR \. ( ,~- 9 
\.!.r _ (BSCJ~ I Transmit 

DTR (To modem) n I I : ~ ... ,----
CD I ~ 

DSR (From mOdem)--------------~l~ -- t,.~-----

CTS (From mOdem)---------------J)1)..-----:..-----------1----. "'-----

0,,\ 
II "'I o C" 

( .. j/ () '0' 0: 'I, '.,' , o 0: C" : ' 
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DIAL OPERATION1 PART 2 

See 8-090 for description of ICW fields . . 
See 8-500 for description and timing chart for dIal operatIon Autocall Interface 

Control Program 

Outout X'45' 
(LCD X'3',PCF X'F').I----( 
(Disable) . 

L2 
Interrupt 

Output X'44' 
(Rst svc req) 
Output X'45' 
(LCD X'3', PCF X'4')' 
(Marmor Call
ACR, CQS, PNO) 

L2 
Interrupt 

utput X'44' 
(Dial digit and 
reset svc req) 
Output X'45' 
(LCD X'3', PCF X'S') 
Output X' 46' 
(RSt IR bit inSDF) 

A uta ca II Abbreviations Used 

ACR Abandon ca II and retry 

COS Call originate status 

OPR ~igit present 

-OLO Data line occupied 

CRO Call request 

IR Interrupt remember 

Scanner 

Set 
PCF X'O' 
(Idle) 

Reset-
CRQ latch, 
OPR latch, and 
digit buffer 

ACU leads 
inactive-
OLO, ACR,PNO, 
.and C.oS 

Set eRQ latch 
Reset-

from 
..... J---- ACU 

)---------------t~ - Send CRa - - to 
to ACU J---..,. ACU 

OP R latch and 
digit buffer 

IUIR bit is off, 
- - -- - - - - I monitor for ACR, 

: COS, or PND active 

Set L2 interrupt 
request and I R bit 
at bit service 
scan after 
PNO is active 

PCF X'S' 

Set dial digit, 
CRO, and OPR in 
autocall interface 
at bit service 
scan 

PCF X'S' 

Set PCF X'4' 
at bit service 
scan after 
PND is inactive 

PNO lead 
active 

Set-
CRO latch, 
OPR latch, and 
digit buffer 

}------"T'"""-----:--~ - - - - - - -

As long as 
PN D is active, 
set CRO and DPR 
latches, and 
gate PDF 4-7 
to digit buffer 
every bit svc 
scan. 

Send DPR 
and dial digit 
to ACU 

PNO lead 
inactive 

from 
'-1---- ACU 

to 
ACU 

from 
...... 1--- ACU 

Control Program Scanner 
r If IR bit is off, 

;..-.:.--------------------,- - - - - - _I monitor for ACR, 
I COS, or PNO active 

L2 
Interrupt 

Output X'44' 
(Rst svc req) 
Output X'45' 
(LCD X'3', PCF X'5')1 
Output X'46' 
(Rst IR bit in SDF) 

L2 
Interrupt 

PCF X'4' 

Set L2 interrupt 
request and IR bit 
at bit svc scan 
after PN 0 is active 

I If IR bit is off, 
- - - - - _I monitor for ACR 

Set L2 interrupt 
request and I R bit 
at bit service 
scan after 
PN 0 is active 

I or COS active , 

Autocall Interface 

Set C R a latch 
Reset-
OPR latch and 
digit buffer 

PNO lead 
active 

Set CRa latch 
Reset-
OPR latch and 
digit buffer 

COS (call complete) 
or 

ACR (timeout) 
lead active 

Reset-

from 
ACU 

..... 1--__ from 
ACU 

Output X'44' 
(Rst svc req) 
Output X'45' 
(LCD X'3" PCF X'F') 

CRa latch, 
OPR latch, and 
digit buffer 

\-----------...- - -cROin-;c~e
to 1------.. ACU 

L2 
Interrupt 

Set PCF X'O' and 
L2 interrupt req 
at bit svc scan 
when OLO, ACR, 
COS, and PNDare 
inactive 

ISet svc request 
in ICW 

to ACU 

OLO, ACR, 
COS, and 
PND leads 
inactive 

from 
..... ~--ACU 

DIAL OPERATION, PART 2 8-510 



DIAGNOSTIC WRAP 

DIAGNOSTIC WRAP 

• Provides a means of testing and locating troubles in the type 2 scanner line 
control logic and I ine-interface receive logic. 

• Provides a method of on-line program testing. 

• Can be performed on-line without affecting the operation of lines not 
in diagnostic mode. 

SETUP 

• Set anyone line interface per type 2 scanner to act as a transmit line and any 

one or more line interfaces in the same scanner to act as receive lines. 

• Set Mode is issued to all diagnostic receive line interfaces first, then to the 
diagnostic transmit line. The SDF field must be set as follows: 
-SDF 3 (Diagnostic Mode) - set to 1. 
-SDF 4 (Data Terminal Ready) - reset to O. 
-SDF 5 (Sync Mode) - set to 1 for BSC. 

- reset to 0 for start-stop. 
-Must be 0 for line sets lA, lB, lC, 2A, 3A, 3B, 4A, 4B, 4C, 8A, 9A. 

-SDF 6 (External Clock) - reset to O. 
-SDF 7 (Data Rate Select) - Must be 0 for line sets 1A, 1B, lC, 2A, 3A, 

38, 4A, 4B, 4C, 8A, 88, 9A. May be 1 or 
o for all other line sets. 

-SDF 8 and 9 (Oscillator Select 1,2) - Select an available internal oscil
lator bit rate. The rate must be 
the same for the transmit and re
ceive line interfaces. 

OPERATION 

1. After the Set Modes are issued, the affected I ine interfaces can be exercised 
through any sequence of point-to-point or multipoint operations. 

2. Data bits clocked to the transmit line interface 'send data buffer' are also 

clocked into the 'test data' latch in the type 2scahner. D 
3. As each receive line interface (in diagnostic mode) is scanned, the 'test 

data' bit is strobed into the 'receive buffer' instead of the 'receive data 

mark'. fJ 
4. When the 'diagnostic lY!0de' bit is a 1 in the B data register (B6) during 

scan time, the type 2 scanner simulates the active states of : 
• 'Data Set Ready' and 'Claar to Send'. Clear to Send is not simulated II 

active if PCF=X'C' and the 'tag' is on (scanner has completely serialized 

the character in the SDF). 
• 'Receive Une Signal Detect' to turn on ICW bit 4. II 

Note: If a LIB type 5, 6, 7, 8, or 9 is installed, diagnostic mode does 
not force R LSD to a 1 for any line interface under test in the 
3705 and ALSO is controlled by the modem on the line inter
face. Also diagnostic mode does not force RLSDto a 1 on 
those 3705s that were built after October 26, 1973. 

f) 0 () 0 0 (O,'~I 
'-..." 

-----.... -------~-- -

DIAGNOSTIC WRAP 8-511 

Late Sample 
R2Tl 

Diag Mode 

X , 
2 

X-x-X 

I I I X-X 
I , 

3 4 5 6 7 

Data Set Ready 

(see note) 

Serial Data Field Positions 

Data In (1-7) 

Early Sampl~ 
W1T3 

B Data Register 

TA331 

Receive Line Signal Detect 

Send Data 

Transmit State 

SS,BSC 

I 
I 

7 Data Out (1-7) 

Sel Line X 

Control Out A 

o 
Test Data 

B7 Bit Service 
A. ...... --..... 

B6 Diag Mode 

M22 

PH 

PH 

PH 

PH 

PH 

PH 

PH 

Diag Mode 

Data Terminal Ready 

Sync Mode 

External Clock 

Data Rate Select 

OSC Sel Bit 1 

OSC Sel Bit 2 

The A registers in the transmit and receive line interface 
are set up the same - only one shown. 

DIAGNOSTIC RECEIVE LINE INTERFACE 

Sel Line X 

" This line not present on all line sets 
Control In B 

See the specific line set data flow page. 

,Clear to Send 
Ring Indicator 

Data Set Ready 

Rcv Line Signal Detect 

Ree Data Buffer 
Diag Mode 

TA311 Rcv Data Mark Data 
Select 

t---- X 
Rcv 
Buffer Bit Svc Request 

SDF 3 (Diag Mode) 

Set Mode 

Xmit Mode [Transmit PCF 8,9A,B,C, or D & Not Tag] ~4 

New Sync (When in BSC & PCF State A) " 5 
,Request to Send [Transmit PCF 8, g, A, B, D. or (C & Not Tag)] 16, 

Send Data 7 

Resets the 'test data. 
latch to MARK. 

Data Out (1-7) 

o~ 0 0 o o 

Control Out B 

"Sel Line Y 

SCANNER I LIB _ 

B Register 

DIAGNOSTIC TRANSMIT LINE INTERFACE 

Xmit Mode 

New Sync 

Request To Send 

Send Data Buffer 

() 

Mark Send Data 

The transmit and receive line interfaces do not have to 
be located in the same UBas shown but they must be 
in the same scanner. 

o 0" C"" I ') ~, "' 



0000000000000000000000000000000000 

MODEM WRAP FOR LIBs 5, 6, AND 7 

MODEM WRAP TEST (also known as Modem Self Test) 

• Provides the capability of testing the modem transmission path 
of the integrated modems provided by line sets 5A, 5B, 6A, 
LI B 7, as well as for IBM 3872 or 3875 modems that are 
externally attached to line set 1 D. 

• Can be performed on-line without affecting the normal oper
tion of other lines. 

• Can not be performed simultaneously with a diagnostic wrap 
operation forlineinterfaces attached to the same scanner. It 
is possible to simultaneously perform diagnostic wrap operations 
through one scanner and the modem wrap operations through 
another scanner. 

SETUP 

1. The line control must be EBCDIC or USASCII-LCD states 
X'C' or 'D'. 

2. Set Mode is issued to the line interface to be tested with the 
SDF set as follows: 

• SDF 3 (Diagnostic Mode) - set to 1. This sets the diagnostic 
mode latch in the line interface D 
which picks the modem wrap 
relay to condition the modem 
for test. 

.' SDF 4 (Data Terminal Ready) - set to 1. 
• SDF 5 (Sync Mode) - set to 1. 
• SDF 6 (External Clock) - set to 1. 
• SDF 7 (Data Rate Select) - set to 0 for 1200 bps. 

- set to 1 for 2400 bps. 
• SDF 8 and 9 (Oscillator Select 1, 2) - select an internal 

oscillator whose speed is less than 
one half the clock speed provided 
by the I BM modem. 

3. Set the PDF and SDF fields to all ones to transmit continuous marks. 

4. Set PCF=X'8' (Transmit Initial) to raise Request To Send. fJ 
5. When the first interrupt occurs in PCF X'9', setPCF=X,D' to cause 

the line interface to turn around with Request to Send on .. 11 When 
the turn around is completed, the scanner sets the line interface 
to PCF X'5' (Monitor Phase-RTS On). A mark bit will be in the 
'transmit data' latch and the 'send data' buffer of the line interface. II 

6. Set PCF=X'7' (receive) 

OPERATION 

With 'Data Terminal Ready' and'diagnostic mode' active and the 
PCF set to receive, the line interface strobes the state of the 'receive 
data mark' line into the 'receive buffer' instead of the state of the 
scanner 'test data' latc;:t:t.1I1 All marks should be received because marks 
are being transmitted continuously to the modem and the modem wrap 
relay has connected the .scramble~: back-to-back with the descrambler. 

Serial Data Field Positions 

Xmit Mode (Transmit PCF 8, 9,A, B, C, or 0 & Not Tag) 4 

·NewSync . (When in SSC _& PCF State A) 5 
Request To Send [Transmit PCF 8, 9, A, B, 0, or (C & Not Tag)] 6 

Send Data ,{li\t .. 7 

fJ II 

Late Sample 
R2T1 Early Sample 

X W1T3 
X X-X I 

I 1 

I 

1 1 1 

I 

1 

I I. B Data Reg;ste, 
2 3 4 5 6 7 

. TA331 

Mark Send Data 

)------t Transmit 
TIming 

NewSyn~ 

2-Wire 

IBM INTEGRATED MODEM 

Scrambler, Modulator, 
Merge and Filter 

, {see C-3aO} 

Clear 
To 
Send 

SCANNER IUB-- ARegist-e-r-- --- -- -- --

I 
11'-_~~P~H~~·D~ia~g~M=o~d=e~=II~ _______ ~ 

Data Terminal Ready 

_--t Sync Mode 

7 

Sel Line X 

Control Out A 

I . 
Data Out (1-~) 

I 
I 

Control Out S 

Sel Line Y A 

B Register 

Data In {1-7} 

Mark Test Data 

External Clock 

Data RateSelect 

OSC Sel Bit 1 . 

OSC Sel Bit 2 

: 
DTR and Diag Mode 
Selects Rcv Data Mark 

SELECTED LINE INTERFACE 

Transmit 
Data 

Clear To Send 

. Ring Indicator 

II 

Data Set Ready 

. Rcv Line Signal Detect 

Re~ Data Buffer 
Diag Mode Rcv 

Data 
Select 

Rcv 
X --.tB~uffer 

Strobe I 
Bit Svc Request 

To Attenuator then to Leased 
_-<1-- Lines or CBS Data Coupler 

....... ----0......;1&. 

Sel Line X 

Control In B 

Modem Receive 
Circuits 

Receive Data Mark 
- -

(see C-390) 

MODEM WRAP FOR LlBs 5, 6, AND 7 8-512 
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MODEM WRAP TEST FOR LIBs 8, 9, AND 12 

• Provides the capability of testing the modem transmission path of the 
integrated modems provided by line sets 8A, 8B, 12A, 12B, and LIB 9. 

• Can be performed online without affecting the normal operation of other 
lines except the required transmit line. 

• Can not be performed simultaneously with a diagnostic wrap operation for 
line interfaces attached to the same scanner. It is possible to simultaneously 
perform diagnostic wrap operations through one scanner and the modem 
wrap operations through another scanner. 

SETUP 

'. Set Mode is issued to both the transmit line interface and the receive line 
interface to be tested. The SDF is. set as follows: 

Receive Line Interface 
- SDF 3 (Diagnostic Mode) -set to 1. This sets the diagnostic mode 

latch 0 in the line interface which picks 
the modem wrap relay to cond iti<;>n the 
modem for test. 

- SDF 4 (Data Terminal Ready) - set to 1. (Enables the break on 12A, 12B) 
- SDF 5 (Sync Mode) -set to 0 for start-stop 

-set to 1 for synchronous 
-,- SDF 6 (External Clock) - set to O. 
- SDF 7 (Data Rate Select) - set to O. 
- SDF 8 and 9 (Oscillator Select 1,2) - select an internal oscillator. 

Transmit Line Interface 
- SDF 3 (Diagnostic Mode) - set to 1. This sets the diagnostic mode 

latch in the line interface which sets 
'send data' into the scanner 'test data' 
latch fJduring the scan cycle of the 
transmit line interface. 

- SDF 4 (Data Terminal Ready) - set to O. 
- SO F 5 (Sync Mode) - set to 0 for start-stop. 

- set to 1 for synchronous. 
- SDF 6 (External Clock) - set to O. 
- SDF 7 (Data Rate Select) - set to O. 
- SDF 8 and 9 (OscillatorSelect 1,2) - select the same internal 

oscillator as the receive 
line interface. 

• Set PCF=X'T for start-stop and X'5' for synch. for the LIB 8, 9, or 12 
. line being tested .. 

• Set PCF=X'S' (transmit initial) for the transmit line and wait for the 
CTS and R ~SD delay~. ' . 

• The'desired data may now be transmitted by means of the 'test data' 
1::.1'r'h fJ . . . . 

OPERATIUN' '. ." . 

Diagnostic mode selects 'mark test data' Dfrom the scanner 'test data' 
latchfJand the strobe from the selected transmit oscillatorDto set 
the 'transmit data' latch. gDiagnostic mode picks the wrap relay 
Din the integrated modem which wraps the transmitted data to the 

receive,card·IITheactiye state.s of 'Data Terminal Ready' and 'diagnostic 
mode' select the 'modem rcv space' output from the receive card. 'Receive 
mode' gates 'strobe' toset the data into the 'receive buffer', II 

SCANNERfL'B --

I 1 

A Register 

DiagMode 0 
Data Terminal Ready 

I Sync Mode 

External Clock 

Data Rate Select 'Xmit Osc 0-3 Osc Sel 
4 

OSC Sel Bit 1 

OSC Sel Bit 2 
'Decode t----------I 

PH 

Xmit Mode [Transmit PCF 8,9, A, B, C, or D & (Not Tag or SDLC)]' 4 

New Sync (When in BSC or SDLe & PCF State A) . 5 

Sal Lina X 

Control Out A The A and 8 registers are not shown 
for the transmit line interface. 

Request To Send [Transmit PCF 8,9, A, B, D, or (C & Not Tag)] 6 

Send Data 7 

B Register Xmit Mode 

,----- PH ~-----~---~--~ DiagMode 

(Not) Secondary Wrap A 
Set by the 

TRANSMIT LINE INTERFACE 
_S_e_n_d_D_a_t_a __________ ........ ····:::,\{tt}: 

fJ~:~~Data 

Request To Send 
PH. t-":S:-e-n-:-d-=D~a-ta----------~--------------~ 

Late Sample 
R2T1 

Transmit State 

SS, BSC, SDLC 

B7 Bit Service 

B6 Diag Mode 

M22 

SDF 3 (Diag Mode) 

Set Mode 
---------1 

PH 

A 

TA311 

A I------l 
Resets the 'test data' 
latch to MARK 

Control Out B 

Sel Line Y 

Mark Test Data 

Early Sample 

v--4--~--4-- ....;W~1T~3~ __ _ X-X 
I ! 

A 

Buffer 
PH t---------X 

iii r-M_ar_k_T_e_s_t_D_a_ta __ -L~~~ 
A DiagMode 
\2J~ 

SELECTED RECEIVE LINE INTERFACE 

Data In (1-7) 

DTR and Diag Mode 
selects Modem Rcv Space 

Clear To Send 
Ring Indicator 

Data Set Ready I 2 3 4 5 6 17 I :::: Reg;".' 
Diag Mode '--_ .......... _~_'--'--:---'L--._-'--_...J..:._....J Rcv Line Signal Detect 

Receive Line Signal Detect· Rec Data Buffer 
r;w _-=--__ ---,.Rcv 

X Buffer 

Diag Mode 
Bit Svc Request 

5S or BSC or SD LC A; .... _+-___ ....J 

Rcv Mode 

Clear to Send 
Strobe 

SCANNER I LIB 

___ B_C_C_S_t_ro_b_e ___ ~ A 

BCe Select Adapt 

--- ----
TRANSMIT CARD 

IBM INTEGRATED MODEM (See C-312 for 12A and 12B integrated modem with 'break:) 

Mark Send Data. 
i ransmlt Signal .. Communications 

3 ~ 

~~ 
Facilities 8ECEIVE CARD 

WRAP CARD 
Transmit Out Disable 

Req to Send Transmit Line Clamp 
8 X-...... 'V .. .B_ -- Wrap Signal . Rcv Line Signal Detect 

D,,. Set Ready ~U 
Transmit Wrap - .. v .. .. -- - - Receive Clamp 

OR I Clear to Send V" - -
6 1"" Wrap Rev Clamp 

'---- 0- t DiagMode ... '-:f Wrap Relay I Communications 
Receive Signal - Modem Rcv Spa",ce 

5 
Wrap Unclamp Facilities -

9 

(Performs DSR function), 
MODEM WRAP JESt FOR L1Bs 8, 9,12 

OR 

8-513 
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SOLe TRANSMISSION FRAME FORMAT 

Flag 

The Flag is a unique sequence of bits that cannot inadver
tently be duplicated in the data stream that is used to signal 
the start and end of each frame. 

• The bit sequence is 0111 1110 

• A minimum of one Flag precedes each frame. 

• The End Flag may serve as the Start Flag of the next 
frame. 

• When in receive mode, the scanner continuously mon
itors the line for the appearance of a Flag. 

~-------------------------------------------FRAME 

This Flag mayor 
may not be present. 

SOLC TRANSMISSION FRAME FORMAT 8-520 

·1 
Abort 

The scanner interprets a binary zero followed by a sequence 
of seven binary ones (01111111) as Abort and sets SCF 0 
to a 1 and resets SCF 1 to O. 

End of Frame 
A 

(~I------------------~~~)-------------------, 

{~Il~ If} () ("Ot {-~ 1'(-"'\ _v ',' )iJ ') 't", .. ' J 

Flag Flag Address Control Information ( 
(Non Flag) Commandl (Variable length blocks) 

Response 
8 bits 8 bits' 8 bits * 

y 
Start of Frame 

. ;;::::~~jSOLC 8 . lJBit times within char 

8 bits * 

) 

8 bits per character * 

* The control program always sees 8 bits, but the zero bit 
insertion/deletion logic of the type 2 scanner (when in 
NRZI mode) may transmit/receive more than 8 bits 
over the communications facility . 

Block Check Sequence Flag 

8 bits * 8 bits * 8 bits 

Transmit Operation ;~::: .... ; 3 4 5 6 7 811 l::~:' 4 5 6 7 811 2 3 4 5 6 7 811 2 3 4 5 6 7 8 1 2 3 4 5 '6 7 8 1 2 3 4 5 6 7 8 1 
01111110 Q1111110 nnnnnnnn uuuuuuuu 

'\\~ Bits transmitted 

.• :iiff!: Bit times within char 

3 4 5 6 7 811 2 3 4 5 6 7 8 1 2 3 4 56 7 8 1 2 3 4 5 6 7 8 ... iii!!!!ii;;;:' • 

xxxxxxxx yyyyyyyy 01111110·",.,. 

"':'"~~it~\}~~ Flag character transmitted 

34567a 1 2 3 4 5 6 7 811 2 3 4 5 6 7 al1 2 3 45 6 7 81 
x x x x x x x x y y y y y y y y 0 1 1 1 1 1 1 91 

. ~_ Flag detected 

.. :;::::4S0LC a ... :::::{SOLC a 
Receive Operation "·····2 3 4 5 6 7 al1 2 3 4 5 6 7 a 11 2 3 4 5 6 7 a\1 2 3 4 5 6 7 8 1';'~~'::':3":4 5 6 7 al1 2 3 4 5 6 7 a 1 
SOLC 8 Info Code 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 q n n .. }'! n n n n n u u u u u u U U 'i:· 

L Flag detected J Bits received Bit times within char 

t,", ~O' 
,,~ .("" ,~r);\, '(" ,·n, e') ,",. (IC: ,()f\ ,(" Ci r'", t~~ rf"'t, C\' r' (~ '0\ iC c' (;, (', r C C" .. ~i 

I ,I, f; I",,,. I ,II I' \' )/ lJ :ll.,J' -ly ,'1 "~/ \y ",_", \/.~J' 
I \~ , ~ I.. .. ~.' ",- . .Jt ' )i .... ' ... )! ·-Y \Jl. ... J ;Y -.$" \,...1.;"" _f 

(") . , 

_._~v 
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0 • 0 0 • 0 0 0 0 

SOLe MODES OF OPERATION 

NRZI Mode 

When receive timing is derived from bit transitions in the data, 
the transmission technique is inherently sensitive to transition
less data; a series of consecutive binary one bits or binary zero 
bits. The zero bit insertion technique, to preclude the appear
ance of Flag sequences within the frame, assures that sequences 
of consecutive one bits longer than 5 will not occur in the trans
mission, except for the transmission of the Flag (6 ones) or the 
Abort (7 ones). In order to prevent the occurrence of extended 
periods of transition less data due to consecutive zero bits, zero 
complemented differential coding (N RZI) is used when SDLC 
transmission utilizes non-synchronous type modems, equiva
lent free standing modems, or synchronous modems with data 
derived clocks. 

The control program sets ICW bit 44 (N RZI control) when 
transmission is to occur in NRZI mode. 

Transmit Operation 
When transmitting in NRZI mode, the scanner: 

• Complements the state of the 'send data' ('CSB data 
out 7') line to the 'send data'bufferin the selected 
line interface to transmit a zero bit. 

• Does not change the state of the 'send data' line to 
transmit a 1 bit. This results in continuous transitions 
(one per bit service request) in the event of consecu
tive zero bits and no transitions for the case of con
secutive one bits. 

• Holds the 'send data' line to a steady binary on (Mark) 
level when PCF state X'S' (initial transmit) is active. 

• Sets PCF X'9' (transmit normal) when Clear To Send 
becomes active and begins transmitting the bit syn
chronizing pattern, Flag sequences, data, and so forth. 

0 0 0 0 0 0 0 

Receive Operation 
When receiving in NRZImode, the scanner: 

• Makes the new bit a complement of the 'last Hne 
state' if the 'receive data buffer' receives a 1 (Mark). 

• Makes the new bit the same as the 'last line state' 
if the 'receive data buffer' receives a 0 (Space). 

0 

When a 6th binary one is received, the scanner inspects the 
next data bit and if it is a binary zero, the total combination 
(0111 1110) is the Flag. The scanner recognizes the Flag 
character and automatically·changes from PCF X'5' 
(monitor Flag) to PCF X'6' (receive info-inhibit data inter
rupts) to monitor for a non Flag character. The scanner 
recognizes the 'start of frame' when a Flag character is 
followed by an eight-bit non-Flag character and automatically 
changes the PCF state from X'6' to X'7'. 

The Flag should be detected on the normal boundary. The 
following chart shows the predicted position of the Flag bits 
in the SDF at the time the Flag should be detected. If the flag 
is detected at other than this configuration of the tag bit, the 
scanner sets SC.F 2 bit to 1. 

Flag Detect Predicted Position 

Normal bou ndary ~::::::::::r~-----1r--

*Receive Tag bit 

0 0 0 0 0 0 0 0 

The bits in the shaded area are the remaining Flag bits 
when the Flag should be detected (see B-520) with the last 0 bit 
received in the new bit position. The 1 * is the receive Tag 
bit shifted right. 

When 'end of frame' is sensed by the control program, the 
control program performs a block check. 

Non-Synchronous Communication Channel Bit 
Synchronous Requirements 

When business machine clocking is being used and the remote 
clock is not in phase (for example - half duplex operation or 
the first transmission following a line turnaround) the first 
two characters must be X'lOO' and X'OO' respectively. The 
first two characters transmitted are X'OO'; the 1 bit in the 
initial character X'lOO' is not transmitted but is used as the 
tag bit. These two characters, in conjunction with the NRZI 
encoder, provide the remote business machine 16 transitions 
for clock synchronization. When using modem clocking or 
the remote clock is in bit phase, these two leading characters 
are not required. 

0 0 0 0 0 0 0 0 

Zero Bit Insertion/Deletion 

Transmit Mode 
The scanner monitors the sequence of transmit data bits and 
when a consecutive sequence of 5 binary ones is noted, the 
scanner automatically inserts a binary zero bit before trans
mitting the next data bit. This includes the transmission of 
block check characters. Thus there will never be a consecutive 
sequence of transmitted binary one digits exceeding 5 with-
in the frame except the Flag or Abort. 

Receiving Mode 
The scanner monitors the stream of received data bits and 
inspects the bit following any consecutive sequence of 5· 
binary one bits. If this bit is a binary zero, the scanner 
deletes it from the data stream. 

0 

SOLe MODES OF OPERATION B-530 
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SOLe TRANSMITSEQUENC-: 

This example is for a non synchron,ou,s type communication 
channel that requires NRZI transmIssIon,. X'46' Set SDF=100(Pad Char) 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

SDLC Bit Time 

Output Instr, 

ICW 44(NRZI) 

SCF 7 

SCF 5 

PCF State 

LCD Code 

Bit To Be 

Transmitted 

'CSB.Data Out 7' 

(Send Data to LI B) 

Last Line State 

Ones Counter 

Position of Tag Bit 
inSDF 

13 Shift (SDF) 

14 SDF Direct 

TB021 

TA131 

TA141 

TA311 

TA311 

TB011 

TB011 

TA211 

TA211 

Set ICW 44=1 
'44' Set PDF=OO(Pad CharI 

Set SCF 7=1 

Hold 'at Mark during 
PCF State X'S' 

Xl=O 

9 

000 

(The 1 in 100 is used as a tag) 

SCF 5=1 Holds 

Ones Counter to 001 
6, 001 

15 Insert 0 TB051 
NRZI TRANSMISSION OPERATION * 

16 Tag Detected TA261 
Yes No 

PDF(0-6) (11 (0) 
TA231 17 Transfer to SDF(3-9) 

18 I nterrupt Go TA831 Make 'CSB Data 
Make 'CSB Data Out 7' com ple-
Out 7' same as ment of 'last 
'last line state' line state' 19 SCF 1 TA121 

Make 'last line 
state' same as 
'CSB Data Out 7' 
state 

*Only effective during 

0 0 0 0 0 0 (JLCbrie. 0 0 0 0 

. 15 

16 12 

17 16 

18 16 

2 

0 0 0 0 0 

SOLC TRANSMIT SEQUENCE 8-540 

o 
LO 
LO r.,--------- Flag Char---------.., r---------Address Char ---------." I 
OJ 

o o a o 0 a o 

SDLC8 

12 

16 

16 

18 2 

* Scanner checks for underrun condition -
SCF 1 on when 'Tag detected' becomes active, 

0 0 0 0 0 0 0 0 

8 

001 

15 

11 

12 

16 

16 

18 2 

0 0 0 0 

a a 

12 

16 

16 

18 

0 0 0 

c 
o 

15 
::::l 
C 
';:; 
C 
o 
C,) 

C 
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SOLC TRANSMIT SEQUENCE, PART 2 
continued from "'''---t 
8-540 

SDLC Bit Time 

2 Output Instruction 

3 ICW 44(NRZI) 

4 SCF 7 

5 SCF 5 

6 PCF State 

7 LCD Code 

8 

Bit To Be 

Transmitted 

Logic Page 

TBOll 

1B021 

TA131 

TA141 

TA311 

o 
....... _ ... w_w .. _, ____ ........... _ .... ¥"'""."" ........................... _,' .... '''''''''''''''_''''_'''''''''''''''''''"""''''''''"""""",",,,,"_.","," """"" .... ".""",'""""''''''"' ... ' ..... , .... ",,""'", ..... ' ,=",,' .... " ..................................... ""'""" ....... ""' ............. "' ... ' ........ ' ';";;' .. ""'.'"""'" ......... , , ___ ....... ,_ ..... ,;.""" ............. __ ",,, .. ",, , .. " ...... "' ... MI, .. , ...... '''.M.'' .. '''''""'.,,.''',,''W'I!H,,'' ",,,'''" "'.M''''''"", ,"'UI",,,,,"'''!'!'''''' "". "'11'10" II'" " ~""-"'U~'~·.,m"'·"'II" 

o o o o o o o o o o o o o o • o o o o o o o o o o o 

X'44' Set PDF=YY(Block Check Char 2) 

'45' 

~------SDF9--~----------~ 

'CSB Data Out 7' 
14~---'----C,)ntrol Character -------..." r 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

(Send Data to LI B) T A311 

Last Li ne State 

Ones Counter 

Position of Tag 
Bit in SDF 

Shift (SDF) 

SDF Direct 

Insert 0 

Tag Detected 

PDF (0-6) Transfer 
To SDF (3-9) 

Interrupt Go 

SDF 1 

TB011 ' 

TBOll 

TA211 

TA211 

TB051 

TA26,1 

TA231 

TA831 

TA121 

a a 

2 

* Scanner checks for underrun condition-

SCF 1 on when Tag detected' becomes active. 

o o a 

2 

.' 

18 

,---.. 
'-

Ones Counter deletes 0 
in BCC when appropriate 

SCF 5= 1 Holds ones counter to 001 r--J ---! J- --",001 001 1 __ - _. _______________ .... _ 

12 12 12 

16 
.~"d~,.t:nlo Flag in PDF 

16 •.... ,:<~~:l!.ii~~m,.~. same F lag Character in PDF N1.f/i.t:.f:i~::::~.:.:.: ... 

16 Note 

18 2 

Note: When in PCF state X'D', the scanner continuously serializes the Flag Character to the line interface 
without further interruPts until the service routine ends it - normally by setting PCF X'9'. This 
PCF state sequence is used for duplex operation where this SDLC transmit operation occurs on a 
low order line interface address while the corresponding receive operation occurs on a high order 
Ii ne interface' add ress. 

SOLC TRANSMIT 
SEQUENCE, PART 2 

Note 

8-550 

o 
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SOLC RECEIVE SEQUENCE 

This example is for a non-synchronous type communication 
channel that requires NRZI receiving. The characters received 
are those transmitted in the sequence shown. on B~540. 

Logic 
Page 

SDLC Bit Time TBOll 

2 Output Instr 

3 ICW 44 (NRZI) TB021 

4 SCF 7 TA131 

5 SCF 5 TA141 

6 PCF State 

7 LCD Code 

'B5-Receive 
Data Buffer' 

8 (From UB) TB011 

9 New Bit TB051 

10 Last Li ne State TBO 11 

11 Ones Counter TBOtl 

12 
Position of Tag 
Bit in SDF 

13 Shift (SDF) TA211 

14 SDF Direct TA211 

15 Delete 0 TB051 

16 Tag Detected TA261 

17 SDF Transfer TA711 
to PDF 

18 I nterrupt Go TA831 

19 SCF 1 TA121 

20 Flag Detected TBOtl 

8 

000 9' 001 

Make New Bit 
same as last Ii ne 
state 

2 Pad Characters provide modem with 16 transitions for bit synchronization 

1 st Pad Char 2nd Pad Char -------~ 

o 0 

NRZI RECEIVE OPERATION* 

Yes No 

(1 ) (0) 

No 

(0) 

Make New Bit 
complement of 
last line state 

o 

*Scanner checks for overrun condition-

o 

SCF 1 on when 'Tag detected' becomes active. 

*Onlv effective during SDLC bit time. 

o o o o o o o () o o o o o o o o o o 

o o o o o 

20 

9 and 11 

0 ,' 
~ "I 'I o o 

o o 
Delete 0 

12 

SOLC RECElVE SEQUENCE 

X'44' Set SCF 7 
Reset SCF 1 

SDF (0-6) to PDF (1-7) 
16 _ .. ,:,;,;,.,.,.:.:.-".-.-.-.-.- New Bit to PDFO 

16 

18 .2 

Note: 'Flag detected' inhibits 'shift' and, with (Not) 'SDF direct', 
resets the SDF to zeros and inserts the receive Tag bit 

o 

in SDF 2. The scanner does not make a Flag boundary check 
in PCF state X'6' 

o o o o () o o o 

8-560 

o 

o r-. 
In 
cO 
c::: 
o 
~ 
:;, 
c::: .;; 
c::: 
o 

(,) 
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0.000000000000 
SDLC RECEIVE SEQUENCE, PART 2 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Continued from B-560 

Logi 
P 

SDLC Bit Time TB011 

Output I nstr 

ICW 44 (NRZI) TB021 

SCF 7 TA131 

SCF 5 TA141 

PCF State 

LCD State 

'B5-Receive 
Data Buffer' TB011 
(From LIB) 

New Bit TB051 

Last Line State TB011 

Ones counter TB011 

Shift (SDF) TA211 

SDF Direct TA211 

Delete 0 TB051 

Tag Detected TA261 

fer TA711 

Interrupt Go TA831 

SCF 1 TA121 

Flag Detected TB011 

0 0 

0 

12 

16 

16 

18 2 

0 

0 

0 0 

8 Bit I nfo Char 

PDF (1-7) 
PDF 0 

*Scanner checks for overrun condition
SCF 1 on when 'Tag detected' becomes 
active 

0 0 

18 

trtt 'i' _. "." ....... ".'"'W' 1\11, JII.n ''''''TH''',I[!),' .nUn!nIMIIIII_,.,' n.IiJ.iJI'!! ri""!'I!I!!I!'!'U!II!!'!.'.I.JI.'ll~J,.~ 

000000000000000000 00 

I I I I 

n 

BCC 1 

2 18 2 

--

I I I I I I I I I I I 
X'44' Reset SCF1 .:: ..... :::.::.::.::?::. X'44' 

, F"9 Detected 
(Note 1) 

1 I Flag Char 

0 0 

12 

•.... ;.:.: ......................... From 'Set State 6' 

9 and 11 

Note 1: When 'flag detected' occurs simultaneously with 
'tag detected', the scanner makes a Flag boundary 
check in PCF state X'7' but does not check the 
overrun condition, therefore:SCF 2 on would 
indicate a Flag boundary check-not an overrun 
condition. The SDF does not transfer the Flag 
char to the PDF. 
'Flag detected' inhibits 'shift' and, with (Not) 'SDF 
direct', resets the SDF to zeros and inserts the 
receive Tag bit in SDF 2. 

Note 2: When' Flag detected' occurs simultaneously with 
'Tag detected'. the overrun condition is not checked. 
The scanner does not make a Flag boundary check 
in the PCF state X'6'. The SDF does not transfer the 
Flag char to the PDF. 

I I I I I I I I 
Reset SCF 5 

f'09 Detected (Note 2) 

l 
0 0 

12 

9 and 11 

SDlC RECEIVE SEQUENCE, PART 2 8-570 



LIB'S AND LINE SETS (PART 1) 

LlB-Lins Set Configuration Chart 

Line 
Interface 
Address 
On LIB 

Partition 

Within 
LIB 

0 ~I ~I ~I ~I 1 

2 2 ~I TI ~I XI 3 

4 3 ~I ~I ~I ~I 5 
6 4 

~I ~I ~I ~I 7 

8 5 XI ~I ~I ~I 9 xl 
A 6 

~I ~I ~I ~I B 
c 

~I ~I ~I ~I D 
E 8 

~I ~I ~I ~I F 

Note: Line sets 1 A, 1 B, 1 C, 1 F, and 1 H are no longer 
available for the IBM 3705. The functions these 
line sets provided are now performed by line set 
1 D. The cables provided by I BM for the 10 line 
set depend on the type of communications terminal 
and its intended use. Refer to IBM Remote 
Communications Multiplexers and Terminals 
Installation Manual-Physical Planning (GA27-3006) 
or IBM Input/Output Equipment Installation 

~I 
~I 
~I 
~I 
~I 
~I 
X 
X 

~I 

Manual-Physical Planning: System/360, System/370, 
4300 Processors (GC22-7064) for information on 
cables. 

Legend 

~I 

~I 

~I 

~I 
x 

Denotes a pair of a'ddresses used for a two line interface 
line set if installed. 

Denotes a pair of addresses used for a two autocall interface 
line set if installed. 

Denotes an unused address for this line set. 

Denotes a pair of addresses required for this line set if 
installed. * is an unused address. 

Denotes a pair of addresses used for a single duplex data 
line set if installed. Low order addresses are transmit addresses. 
High order addresses are receive addresses. 

DEmotes an address used for a single line interface line 
set if installed. 

~I ~I ~I ~I ~I 
~I ~I ~I ~I :1 ~I 
~I ~I ~I ~\ :1 ~I 
~I ~ I ~I ~I ~I ~I 
~I ~I ~I ~I :1 ~I 
~I ~I ~I ~I :1 ~I ~I 

~I ~I ~I ~I ~I ~I ~I 

~I ~I ~l ~, ~l ~I ~I 

J 
Note: If the line speed is 40,800 bps or greater and this line set 

is serviced by a type 2 scanner, or a type 3 scanner when 
not using high-speed select, the line set must reside in 
line address positions 0, 2, 4, or 6. If the line set is 
serviced by a type 3 scanner and high-speed select is 
used for speeds of 40,800 bps or greater, the line set may 
be installed in line address positons 0, 2, 4, 6, 8, A, C, or E. 

~I Denotes a pair of addresses used for a single line interface line set with ACO if installed. 
A is the auto call interface address for ACO. 

y 

z 

Denotes four addresses required for this line set. These line sets use tWo line
interfaces cabled into a single modem. The line sets must have adjacent addre~es. 
The transmit address must be the low order address. The receive address must be 
the high order address. * is an unused address. 

Denotes a pair of addresses for this line set. 
* is an unused address. 

OO()OOOOOOOOOOO 

~I 

~I 
~I 

~I ~I 

~I ~I 

000 

~I 
~I ~I 

~I TI 
~I RI 

~I T I 
~I RI 

~I TI 
~I R I 

~I 
~I 
~I 
~I 
~I 
~I 
~l 
~I 
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~I 
TI 
R I 

.... to note under 1 T and 1 U 

to n~nder 1 G, 1J, 1 K and 1S 

Note: If the line speed is 40,800 bps or greater and this 
line set is serviced by a type 2 scanner, or a type 
3 scanner when not using high-speed select, the 
line set must reside in line address positons 0 or 
4. If the line set is serviced by a type 3 scanner 
and high-speed select is used for speeds of 40,800 
bps or greater, the line set may be installed in 
line address positions 0,4, 8, or C. 

c-ooo 

000000000000000 00 
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LIB'S AND LINE SETS (PART 2) 

Line 
Interface 
Address 
On LIB 

o 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
C 
D 
E 
F 

Partition 
Within 
LIB 

2 

3 

4 

5 

6 

7 

8 

Equivalent IBM 

Line Set Type 

3705 3704 

5A 1L 

58 1M 

6A lP 

LIB 7 lQ 

8A 8A 

8B 8B 

9A LlB9 

lOA lOA 

11A lX 

11B 1Y 

12A 8C 

128 80 

Line Set 
Type 

~I 
~I 
~I 
~I 
~I 
~I 
~I 
~I 

External 
Modem 

3872 

3872 

3872 

3872 

3872 

3872 

l 

~I 
~I 
~I 
~I 
~I 
~I 

LIB 
Type 

2 

~I 
~I 
~I 
~I 
~I 
~I 

LIB 
Type 3 

~I 
~I 

I 

~I 
~I 

~I 
~I 

LIB 
Type 4 

X 

x 

X 

x 

LIB-Line Set Configuration Chart 

x 

x 

LIB 
Type 5 

~I 

LIB 
Type 

6 

~I 
~I 
~I 

~I 
~I 
~I 

LIB 
Type 8 

~I 
~I 

~I 
~I 
~I 
~I 
~I 
~I 

3705 Works With IBM 

Line Set Line Set Type Sync Terminal Equipped With 
Type 3705 3704 External Modem (note 3) 

5A 5A lL 3872 (note 2) 2400 bps Integrated Modem 

5B (control) 3872 (note 1 ) 2400 bps I ntegrated Modem 
(tributary) 

6A, LIB 7 6A, LIB 7 lP,lQ 3872 (note 2) 2400 bps Integrated Modem 

8A 8A 8A 1200 bps Integrated Modem 

8B,9A 8B,9A 8B, LIB 9 1200 bps I ntegrated Modem 

lOA lOA lOA 1200 bps Integrated Modem 

11A 11A lX 3872(Note 2) 2400 bps Integrated Modem 

11 B (controll 3872(Note 1 ) 
2400 bps Integrated Modem 

.(tributary) 

12A 1200 bps Int. Modem (Note 4) 

12B 1200 bps Int. Modem (Note 4) 

Notes: 

1. The modem must have receive and transmit equalization !tributary modem). 
Line sets with receive and transmit equalization are not offered on the 3704 and 3705. 

2. The 3872 must be equipped similarly to the line set types indicated. 

3. The terminal's integrated modem must be equipped similarly to the line set types indicated. 
4. The break capability of line sets 12A and 12B is only supported for start-stop operation at 

300 bps. 
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LIB 
Type 

9 

~I 

LIB I Type 
10 

TI 
R. 

Communication Facility 

Poi nt-to-poi nt 

Multipoint 

Switched 

Pt-to-pt or Multipoint 

Switched 

Duplex 

Duplex Point-to-Point 

Duplex Multipoint 

Two-Wire Point-to-Point 

Switched 

LIB 
Type 11 

~I 

I 

xl 
XI 

~I 

LIB 
Type 12 

.. 

000000000000 00 

I 
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LIB'S AND LINE SETS, PART 3 

Lines are attached to the 3705 through LI Bs (Line Interface 
Bases). Twelve different LIB types are available for the 3705 
to meet the needs of a wide variety of line and terminal types. 
Each LIB type operates identically, and is controlled by the 
communication scanner to which it is attached. The main 
difference between the LI B types is the physical space 
required by their associated line sets. 

Lines are attached to the LIB through line sets. Each LIB is 
divided into physical locations corresponding to line 
addresses. Two line address locations make up a partition. 
LIB types 1,3,4,5,8, 11 and 12 can contain multiple line 
set types, but LI B types 2, 6, 7, 9 and 10 can only contain 
one I ine set type. (See the II B-1 ine set configuration chart 
on C-OOO for the line sets that apply to each LIB.) The 
line sets associated with a given LI B type may be intermixed 
and placed in any valid partition with the exception of line 
sets 1 G, lJ, 1 K, 1 S, 1 T and 1 U (see note following the 
LlB·line set configuration chart). 

The LIB consists of one MST board, a BCC (bit clock con
trol) card, and an isolation card. The LIB provides the fol
lowing general functions. 

• Drives and terminates all signals from the scanner to the 
line set interface 

• Terminates, logically ORs, and redrives all feedback 
signals from the line set interfaces to the scanner 

• Provides bit clocking 
- Controls bit sampling for lines driven by business 

machine clocks 
- Causes pseudo bit-service requests for lines driven 

by external data set clocks during periods when 
the data set clock is not running 

- Provides signals to monitor the autocall operation 
for autocall interfaces. 

Note: In this manual, INTERNAL CLOCK means business 
machine provided clock, and EXTERNAL CLOCK 
means modem provided clock. 

HIGH-SPEED LOCAL ATTACHMENT 

The high-speed local attachment is a special feature of 
the 3705-11. It allows communication without modems 
over directly attached cables connectin.g two 3705s or a 
3705 and batch oriented terminals. Two 3705s can 
communicate at a line speed of 57,600 bps, and a 3705 
can communicate with a terminal at a line speed of 
14,400 bps. 

LIB TYPE 1 

II B Type 1 provides for the attachment of up to eight of 
the following line set types in any combination (see C-070). 

Line Set 1A (Low Speed External Modem) * 
Provides for the attachment of two half-duplex start
stop leased or switched lines at speeds up to 1200 bps, 
each of which attaches to an external modem. The con
trol program must condition these line interfaces for 
business machine clock control. 

Line Set 1B (Low Speed Duplex Data External Modem) * 

Provides for the attachment of one full-duplex data start
stop leased or switched line at speeds up to 1200 bps. Line 
set 1"8 is a line set 1 A where both interfaces share a common 
external cable for attaching to a single external modem. The 
control program must condition these line interfaces for 
business machine clock control. 

This line set pair consists of 2 addresses. The low-order 
address is the transmit line and the high-order address is 
the receive line. 

Line Set 1 C (Low Speed Local Attachment) * 
Provides for the local attachment of two half-duplex 
start-stop terminals at speeds up to 1200 bps by means 
of IBM provided cables (see C-190). The attached 
terminals provide standard external data set cables to 
attach to the external cables which are ordered with the' 
line set. Total cable length to each terminal must not 
exceed 200 feet. The control program must condition 
these line interfaces for business machine clock control. No 
external modems are required. 

For terminals such as IBM 2740 Mod 1,2740 Mod 2, 
2741, and 1050. 

Line Set 10. 
When installed in the IBM 3705, the 1 D I ine set provides 

for the attachment of an external modem or the direct 
attachment of a terminal. The I ine set may be used at line 
speeds up to 9600 bps. Mode of operation may be start
stop, binary synchronous (BSC), or synchronous data link 
control (SDLC). (See Note.) 

Note: The cables provided by IBM for the 1 D line set 
depend on the type of communications terminal 
and its intended use. Refer to IBM Remote 
Communications Multiplexers and Terminals 
Installation Manual-Physical Planning: 
(GA27-3006) or IBM Input/Output Equip
ment Installation Manual-Physical Planning: 
System/360, System/370, 4300 Processors 
(GC22-7064) for information on cables. 

With appropriate cables, the 1 D line set in a 3705 can 
provide for: 

1. The direct attachment of two half-duplex IBM terminals 
at line speeds up 2400 bps. This line set can operate in 
start-stop mode at line speeds up to 1200 bps or in 
synchronous mode (BSC or SDLC) at line speeds up to 
2400 bps. However, I ine protocols for an individual 
line set cannot be mixed. Modems are not required. 
Therefore, the attached communications terminal 
must provide its own clocking and a standard cable for 
attachment to each interface cable. 

o 000000000000000 

2. The attachment of one start-stop or synchronous (BSC 
or SDLC) communication line. This line set can operate 
in start-stop mode at line speeds up to 1200 bps or in 
synchronous mode at line speeds up to 9600 bps. The 
1 D line set allows duplex transmission of data over non
switched, 4-wire facilities and provides an EIA RS-232C/ 
CCITT V.24 interface to an external modem. The 
external modem must provide the clocking required for 
synchronous operation above 2400 bps and an EIA 
RS-232C/CCITT V.24 interface for attachment to the 
communication line. 

3. The attachment of two start-stop or synchronous 
(BSC or SDLC) communication lines. This line set can 
operate in start-stop mode at line speeds up 1200 bps 
or in synchronous mode at line speeds up to 9600 bps. 
The 1 D line set allows half-duplex transmission of data 
over switched or nonswitched facilities and provides an 
EIA RS-232C/CCITT V.24 interface to an external 
modem. The external modem must provide an EIA 
RS-232C/CCITT V.24 interface for attachment to 
each communication line and the clocking required 
for synchronous operation above 2400 bps. 

Line Set 1 E (Auto Call Unit) 

Provides two independent interfaces for attachment to 
external ACUs (automatic calling units). Each interface 
and attached ACU can be associated by external cabling 
with any of the line interfaces provided by Line Sets 1 A, 
1D,or1G. 

I Line Set 1 F (Medium Speed Local Attachment) * 

Provides for the local attachment of two half-duplex 
synchronous terminals or devices at speeds up to 2400 bps 
(limited by internal clock speed) by means of IBM 
provided cables (see C-190). The control program must 
condition these line interfaces for business machine clock 
control. External modems are not required. The attached 
terminal provides a standard external modem cable to 
attach to the external cables which are ordered with the 
line set. The total cable length to each terminal must not 
exceed 100 feet. The attached terminals must provide 
their own clocking. 

For terminals such as IBM 2270, 2780, and 5/360 
Mod 20. 

Note: The control program must activate the 'data rate 
select' signal since this signal drives the terminal's 
'receivedline signal detector' circuit. 

Line Set 1G (High Speed External Modem) 

Provides for the attachment of one half-duplex 
synchronous line for operation at speeds up to 
50,000 bps. This line set has a digital interface for 
attachment to a switched or leased wide band external 
modem. The control program must condition this line 
interface for external clock control. 

This line set may not be installed with the Type 1 
Communication Scanner and must only reside in LIB posi
tion 1. 
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If the line speed is 40,800 bps or greater and the I ine set 
is serviced by a type 2 scanner, or a type 3 scanner when 
not using high-speed select, the line set must reside in line 
address positions 0, 2,4, or 6. If the line set is serviced 
by a type 3 scanner and high-speed select is used for 
speeds of 40,800 bps or greater, the line set may be 
installed in line address positions 0, 2,4, 6, 8, A, C, or E. 

Line Set 1GA (High Speed External Modem) 

Provides for the attachment of one synchronous 
communication line for operation at speeds up to 
230,400 bps. It has a digital interface for attachment 
to a nonswitched wideband external modem. 

This line set can be attached only to a LIB Type 1 
in a 3705-11. A Type 3HS Communication Scanner 
is requ i red to operate the 1 GA line set at Ii n e speeds 
above 57,600 bps, and no more than two line sets 
may be attached to a scanner that is conditioned for 
external clocking. 

Line Set 1 H (Medium Speed Duplex External Modem) * 
Provides for the attachment of one duplex leased line at 
speeds up to 9600 bps. Line set lH is a line set 1D where 
both interfaces share a common external cable for attaching 
to a single external modem. The control program may con
dition these line interfaces for either external clock or busi
ness machine clock control (if the speed does not exceed 
2400 bps). 

This line set pair consists of two addresses. The low-order 
address is the transmit line and the high-order address is the 
receive line. 

The interface for this line set enables modem tests to be 
performed. 

Line Set 1J (External Mil Std 188 Modem) 

Provides for the attachment of one half-duplex line at 
speeds up to 56,000 bps. The control program may condi
tion this line interface for either external clock control or 
business machine clock control (if the line speed does not 
exceed 2400 bps). 

If the line speed is 40,800 bps or greater and the line set 
is serviced by a type 2 scanner, or a type 3 scanner when 
not using high-speed select, the line set must reside in line 
address positions 0, 2, 4, or 6. If the line set is serviced 
by a type 3 scanner and high-speed select is used for 
speeds of 40,800 bps or greater, the line set may be 
installed in line address positions 0, 2,4,6,8, A, C, or E. 
This line set does not include an external cable. 

Line Set 1 K (CCITT V.35 Interface) 

Provides for the attachment of one half-duplex line that has 
a CCITT V.35 interface to an external modem for use on 
World Trade communications facilities with speeds up to 
48,000 bps. The control program must condition this line 
interface for external clock control. 

*Line sets 1 A, 1 B, 1 C, 1 F, and 1 H are no longer available 
for the IBM 3705. The functions these line sets provided 
are now performed by line set 10. However, appropriate 
cables must be attached to the 10 line set. Refer to "Line 
Set 10". 

000000000 000 000 00 
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If the line speed is 40,800 bps or greater and the line set 
is serviced by a type 2 scanner, or a type 3 scanner when 
not using high-speed select, the line set must reside in line 
address positions 0, 2,4, or 6; If the line set is serviced. 
by a type 3 scanner and high-speed select is used for . 
speeds of 40,800 bps or greater, the line set may be 
installed in line address positions 0, 2, 4, 6, 8, A, C, or E, 
This line set may not be installed with the Type 1 
Communication Scanner. 

Line Set 1N (Nonswitched CCITT X.21Interface) 

Provides for the attachment of two half-duplex non
switched synchronous lines or one duplex nonswitched 
synchronous line with a CCITT X.21 interface to Data 
Circuit-Terminations Equipment (DCE). This line 
set is for use on World Trade communication 
facilities that can operate at line speeds of 2400, 
4800,9600, or 48,000 bits per second. The 1 N 
line set operates with a Type 2 or Type 3 Communi
cation Scanner only. 

Line Set 1 R (Switched CCITT X21 Interface) 

Provides for the attachment of one duplex switched 
synchronous line with a CCITT X.21 interface to 
Data Circuit-Termination Equipment (DCE). This 
line set is for use on communication facilities 
that can operate at line speeds of 2400, 4800,9600, 
or 48,000 bps. The 1 R I ine set operates with a 
Type 2 Communication Scanner only. 

Line Set 1S (Common Carrier 56,000 bps Attachment) 

Provides for the attachment of one half-duplex line that has 
a CCITT V.35 interface to an external modem for use in the 
United States and Canada at speeds at 56,000 bps. The 
control program must condition this line interface for 
external clock control. This line set may not be installed 
with the Type 1 Communication Scanner. 

Line Set 1T (High Speed Duplex External Modem) 

Provides for the attachment of one duplex synchronous 
line for operation at speeds up to 50,000 bps. This line 
set consists of two 1 G line sets that share a common 
external cable for attachment to a switched or leased 
wideband external modem. The control prQgram must 
condition the line interfaces for external clock control. 

This line set may not be installed with the Type 1 
Communication Scanner. It requires two adjacent parti
tions. If the line speed is 40,800 bps or greater and the 
line set is serviced by a type 2 scanner, or a type 3 scanner 
when not using high-speed select, the line set must reside in 
line address positions 0 or 4. If the line set is serviced by 
a type 3 scanner and high-speed select is used for speeds 
of 40,800 bps or greater, the line set may be installed in 
line address positions 0, 4, 8, or C. 

Line Set 1TA (High Speed Duplex External Modem) 

Provides for the attachment of one duplex synchronous 
line that has a digital interface for attachment to an 
external modem for up to 230,400 bps nonswitched 
wideband facilities. The control program must 
condition this line interface for external clock control. 
This line set can only be attached to a LI B Type 1 
in a 3705-11. A Type 3HS Communication Scanner is 
required to operate the 1TA line set at line speeds above 
57,600 bps, and no more than one line set may be 
attached to a scanner that is conditioned for external 
clocking. 

Line Set 1U (High Speed Duplex External Modem) 

Provides for the attachment of one duplex line that has a 
CCITT V.35 interface. This line is two 1 K/l S line sets which 
share a common external cable for attachment to an external 
modem for use on communciations facilities at speeds up 
to 56,000 bps. The control program must condition the 
line interfaces for external clock control. 

This line set may not be installed with the Type 1 
Communication Scanner. It requires two adjacent 
partitions. If the line speed is 40,800 bps or greater and 
the line set is serviced by a type 2 scanner, or a type 3 
scanner when not using high-speed select, the line set must 
reside in line address positions 0 or 4. If the line set is 
serviced by a type 3 scanner and high-speed select is used 
for speeds of 40,800 bps or greater, the line set may be 
installed in line address positions 0, 4, 8, or C. 

Line Set 1W (High Speed Local Attachment) 

Provides for the attachment of one half-duplex locally 
attached line at speeds of 14,400 or 57,600 bps. This 
line set has a CCITT V.35 interface for attachment to 
another V.35 interface in a terminal or another 3705 
containing a 1 K or 1S line set. The control program 
must condition this line interface for external clock. 

Line Set 1 Z (High Speed Duplex Local Attachment) 

Provides for the attachment of one full duplex locally 
attached line at speeds of 14,400 or 57,600 bps. This 
line set consists of two 1 W line sets cabled in a local 
attachment configuration. The line set has a CCITT 
V.35 interface for attachment to another V.35 
interface in a terminal or another 3705 containing 
a 1 U line set. The control program must condition 
this line interface for external clock. 

LIB TYPE 2 

LIB Type 2 provides for the attachment of up to eight line 
sets for telegraph termination (see C-080). 

Line Set 2A (Telegraph Single Current) 

Provides for the attachment of two telegraph lines at 
speeds up to 200 bps, each of which can be wired for 
20,40, or 62.5 ma single current termination. The maxi· 
mum allowable receive distortion is 40 percent. The con
trol program must condition these line interfaces for 
business machine clock control. 

LIB TYPE 3 

LI B Type 3 provides for the attachment of up to si x of the 
following line set types in any combination (see C-090). 

Line Set 3A (Limited Distance Type 1 Line Adapter
two wire) 

Provides for the attachment of two half-duplex start-
stop lines at speeds up to 134.5 bps. The line interface 
includes I BM Limited Distance Type 1 (two wire) Line 
Adapters. The control program must condition these line 
interfaces for business machine clock control. No external 
modems are required. Total wire length of each line may not 

exceed 4.75 miles. See Planning and Installation of a, 
Data Communications System Using IBM Line Adapters, 
GA24-3435 for more information on this Line Adapter. 

Line Set 38 (Limited Distance Type 1 Line Adapter
four wire 

Same as 3A except 3B is four wire instead of two wire. 

LIB TYPE 4 

LI B Ty pe 4 provides for the attach ment of up to two of 
the following line set types in any combination (see C-l 00). 

Line Set 4A (Limited Distance Type 2 Line Adapter) 

Provides for the attachment of two half-duplex start
stop lines at speeds up to 600 bps. The line interface 
hardware includes IBM Limited Distance Type 2 Line 
Adapters. The control program must condition these 
line interfaces for business machine clock control. 
External modems are not required. Total wire length 
of each line may not exceed 8.25 miles. See Planning 
and Installation of a Data Communications System 

Using IBM Line Adapters, GA24-3435 for more informa
tion -on this Line Adapter. 

Line Set 48 (Leased Line, Line Adapter-two wire) 

Provides for the attachment of two half-duplex start-
stop leased lines at speeds up to 600 bps. The line inter
face hardware includes IBM Leased Line Adapters. The 
control program must condition these line interfaces for 
business machine clock control. No external modems are 

required. See Planning and Installation of a Data Commu
nications System Using IBM Line Adapters, GA24-3435 for 
more information on this Line Adapter. 

Line Set 4C (Leased Line, Line Adapter-four wire) 

Same as 4B except 4C is four wire instead of two wire. 

LIB TYPE 5 

LIB Type 5 provides for the attachment of up to two of the 
following line set types in any combination (see C-lOT). It 

may only be installed in the 3705 basic frame; not the ex
pansion frames. 

Line Set 5A (2400 bps Leased Point-to-Point 
Integrated Modem) 

Provides for the attachment of one half-duplex synchro
nous leased line at 2400/1200 bps. The line interface 
hardware includes an integrated modem with receive 
equalization that is compatible with an equivalent 
IBM 3872 modem. The control program must condition 
this line interface for external clock control because the 
modem provides the clock pulses. No external modem is 
required. 

Line Set 58 (2400 bps Leased Multipoint, Control, 
Integrated Modem) 

Provides for the attachment of one half-duplex synchro
nous leased line at 2400/1200 bps. The line interface 
hardware includes an integrated modem without equal
ization that is compatible with a tributary IBM 3872 
modem. The control program must condition this line 
interface for external clock control because the modem 
provides the clock pulses. No external modem is 
required. 

LIB TYPE 6 

LI B Type 6 provides for the attachment of up to two Line 
Set 6A's (see C-l 02). 

Line Set 6A (2400 bps Switched Network 
Line Integrated Modem) 

Provides for the attachment of one half-duplex synchro
nous switched line at 2400/1200 bps. The line interface 
hardware includes an integrated switched line modem 
with auto-answer capabil ity and automatic equal i zation 
compatible with a switched network IBM 3872 modem. 
The control program must condition this line interface 

for external clock because the integrated modem pro
vides the clock pulses. No external modem js re
quired_ This line interface is connected to the switch
ed network through a Data Access Arrangement. 

LIB TYPE 7 

LIB Type 7 provides a single line set for the attachment of 
one half-duplex synchronous switched line at 2400/1200 
bps with Automatic Call Originate and Auto-Answer (see 
C-l03). 

LIB'S AND LINE SETS, 
PART4 C-010 
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Two interfaces are provided-a line interface and an auto
call interface. The line interface hardware includes an inte
grated switched-line modem with auto-answer capability 
and with automatic equalization. The auto call interface 
hardware includes an IBM Automatic Call Originate (ACO) 
feature for the modem. The control program must condi" 
tion the line interface for external clock control because 
the integrated modem provides the clock pulses. No 

external modem or Automatic Calling Unit is required. 
These interfaces are connected to the switched network 

through an automatic Dat-a Access Arrangement (CBS Data 
Coupler, for example). LIB Type 7 can only be used with a 
rotary dial system. 

LIB TYPE 8 

LIB Type 8 provides for the attachment of up to three of 
the following line sets in any combination (see C-l04). 

Line Set 8A (1200 bps Leased Line Integrated Modem) 

Provides for the attachment of two half-duplex start-stop 
leased lines at speeds up to 600 bps or two synchronous 
leased lines at speeds up to 1200 bps. The line interface 

hardware includes a 1200 bps Integrated Modem for 
each interface. The control program must condition these 
line interfaces for business machine clock control because 
the modems do not provide clock pulses. No external 
modems are required. 

Line Set 88 (1200 bps Switched Network 
Integrated Modem) 
Provides for the attachment of two half-duplex start-stop 
switched lines at speeds up to 600 bps or two synchronous 

switched lines at speeds up to 1200 bps. The line interface 
hardware includes a 1200 bps Integrated Modem 
with autq-answer capability for each interface. The control 
program must condition these line interfaces for busi"ness 
machine clock control because the integrated modems do 
not provide clock pulses. No external modems are required. 
Each line interface is connected to the switched network 

through an automatic Data Access Arrangement (CBS Data 
Coupler, for examplel. 
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LIB'S AND LINE SETS, PART 5 

LIB TYPE 9 

LIB Type 9 provides for the attachment of up to two Line 
Set 9A's (see C-l05). , 

Line Set 9A (1200 bps Switched Network 
Integrated Modem with ACO) 

Provides for the attachment of one half-duplex start-stop 
or synchronous switched line at speeds up to 1200 bps 
with Automatic Call Originate and Auto-Answer. Two 
interfaces are provided-a line interface and an auto call 
interface; The line interface hardware includes a 1200 
bps Integrated Modem with auto-answer capability_ 
The auto call interface hardware includes an IBM Auto
matic Call Originate (ACO) feature for the modem. The 
control program must condition this line interface for 
business machine clock control because the integrated 
modem does not provide clock pulses. No external 
modems are required. These interfaces are connected to 
the switched network through an automatic Data Access 
Arrangement (CBS Data Coupler, for example). LIB 

Type 9 can only be used with a rotary dial system. 

LIB TYPE 10 

LI B Type 10 provides for the attachment of up to six Line 
Set lOA's (see C-l 06). 

Line Set 10A (1200 bps Leased Duplex Data 
Integrated Modem) 

Provides for the attachment of one duplex synchronous 
leased line at speeds up to 1200 bps. The line interface 
hardware is similar to that of line set 1 D but includes a 
1200 bps integrated modem. The modem transmitter is 
board wired to the low order address while the modem 
receiver is board wired to the adjacent high order address. 
The control program must condition this line interface 
for business machine clock control because the modem 
does not provide clock pulses. 

LIB TYPE 11 

LI B Type 11 provides for the attachment of up to two of 
the following line settyyes in~ny_c~nibination (see C-l07). 
It may only be installed in the 3705 basic frame, not in the 
expansion frames. 

Page ofSY27-0107-6 As Updated 2 April 1980 By TNL: SY27-1249 

Line Set 11A (2400 bps Leased Point-to-Point Duplex 
Data Integrated Modem) 

Provides for the attachment of one duplex synchronous 
leased line at 2400/1200 bps. The line ,interface hardware 
is similar to that of line set 1 D but includes an integrated 
modem with receive equalization. The modem transmitter 
is board wired to the low order address while the modem 
receiver is board wired to the adjacent high order address. 
The control program must condition this line interface 
for external clock control because the modem provides 
the clock pulses. 

Line Set 118 (2400 bps Leased Multipoint, Control, 
Duplex Data Integrated Modem) 

Provides for the attachment of one duplex synchronous 
leased line at 2400/1200 bps. The line interface hardware 
is similar to that of the line set 1 D but includes an inte
grated modem with no equalization. The modem trans
mitter is board wired to the low order address while the 
modem receiver is board wired to the adjacent high order 
address. The control program must condition this line 
interface for external clock control because the modem 
provides the clock pu Ises. 

LIB TYPE 12 

LI 8 type 12 provides for the attachment of up to two of the 
following lines sets in any combination (see C-l08). 

Line Set 12A (1200 Leased Integrated Modem with 
8i-directiona/lnterrupt Signal) 

Provides for the attachment of two two-wire leased 
lines at speeds up to 1200 bps for start-stop or 
synchronous half-duplex operation. The line interface 
hardware has the same functional capabilities as the 
two-wire line set 8A. However, a bi-directional 
interrupt signal (break) has been added to each of the 
two 1200 bps leased integrated modems. Th is break 
capability is only supported for start-stop operation. 
The break operation requires the customer to specify 
the 'No Echo Suppression' option for the two-wire 
facility from the common cc:lrrier. Line set 12Acan be 
used for communication with the IBM 3767 Communi
cation Terminal (operating in 2741 Line Control) at a 
line speed of 300 bps using two-wire leased common 
carrier facilities. 

When the break capability is not used, line set 12A 
functions as a line set 8A and can be used for synchronous 
half-duplex operation. 

The control program must condition these line 
interfaces for business machine clock control because the 
modems do not provide clock pulses. No external 
modems are required. 

Line Set 128 (1200 bps Switched Integrated Modem 
with 8i-directionallnterrupt Signal) 

Provides for the attachment of two switched lines at 
speeds up to 1200 bps for start-stop or synchronous 
half-duplex operation. The line interface hardware 
has the same functional capabilities as line set 8B. 
However, a bi-directional interrupt signal (break) has 
been added to each of the two 1200 bps switched 
integrated modems (with auto-answer capability). This 
break capability is supported only for start-stop operation. 
Line set 12B can be used for communication with the 
IBM 3767 Communication Terminal (operating in 2741 
Line Control) at a speed of 300 bps using common 
carrier switched facilities. 

When the break capability ,is not used, line set 12B 
functions as a line set 8B and 'Can be used forsynchro
rio us half-duplex operation. 

The control program must condition these line inter
faces for business machine clock control because the 
modems do not provide clock pulses. No external 
modems are required. Each line interface is connected 
to the switched network through an automatic Data 
Access Arrangement (CBS Data Coupler, for example). 

LIB'S AND LINE SETS, 
PART 5 C-011 
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LIB DATA FLOW 
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o o 0000000 

LIB DATA FLOW 

VA044 

e VA045 
VA046 

Bit Bit 
Clock Clock 
ALU ALU Control 

X ... 

--..0- BCC Read 

Internal Rev Osc 0-3 

VA042 

0 

5 

X-X---X 

Rev 
Osc 
Select 

POSC External 
Clock 

0 
Decode 
Count 
Equals 
Zero 

Delta Osc 

I'" 
X 

Line 
Change 

BCC Write 

I'" 
X 

Rev 
Clock 
Shift 

A BCC Strobe 

Sync to BCC I 
Oscillator Select 1 to BCC 

Oscillator Select 2 to BCC 

External Clock to BCC 

Line Compare to BCC 

Receive Cloc~Shift to BCC 

BCC 
Write 

A 

Rst Rev Clock I 
Shift Tgr 

BCC Select Adapter X 
.......... ~~ Decode ~---------------------------------------------~~----V~3~5~C~'~oc~k~X~m~it~------~~ ... 

--"" , Select Line X ~ J 
Control Out A, B .. I 

: J r--- Control In A, B, C 
Local Attach 

-=J 
V.35 Oscillator Transmit Oscillators 0-3 

-=1 Reset Bit Service 
Only used with 1W and 1 Z Line sets .... 

Bit Overrun Reset .. J Isola· -..... 
tion Test Data Mark : I - 1,2,3,4,5 Card 

- I I I 6, 7 .... CSB Data In 1·7 I Isola-
tion .... 

V.35 Clock Rcv I 
Card 

I CSB Data Out 1-7 --: ~I 

Auto Call Present 

~I 

o 
CD -c.,) 
W 
w 
en 

~ 
-' 
LL 

~ 
C 
I
w 
en 
w 
Z 
:::i 

f.'.'),; 
"<l. 00 o ~.~') .. l'l : (000000000 00 

C-020 

o 0',,,: , j/ 



o o o o 00000000000000000000000000 o o 
LIB DATA FLOW, PART 2 

e Interface Bit Clock Addressing 

In addition to line scanning for service requests, the 
scanner controls the sequential selection of the 16 BCC 
(bit clock control) words in each LIB. During each se
lection, one BCC word is addressed, read out, updated, 
and written back into the LIB BCC local store_ 

e LIB Receive-Bit Clock Control 

The BCC provides bit strobing pulses to the associated 
line interface to sample the received data if that line is 
business machine clocked. Controls are provided to 
strobe start-stop data and/or binary synchronous (or 
equivalent) business machine clocked data. Corrections 
are continuously made for synchronous data clocking to 
assure that strobing occurs in the center of the data bit. 

When external clocking is provided by the modem, the 
internal clocking of the bit clock control is used to deter
mine if the modem clock is providing receive clocking 
pulses. If clocking pulses are not received from the 
modem, the bit clock control provides the strobe pulses 
for both the 'received data and for pseudo bit service re
quests so the receive operation can continue. The bit 
clock control uses a program selectable internal clock 
that runs at less than one half the line speed. Because 
strobing occurs at a slower rate than the transmission 
of data, some data bits are lost and the control program 
would not recognize the characters received. The con
trol program must detect this condition. 

Each LIB has a bit clock control that controls the bit 
clocking and strobing function for up to 16 interfaces. 

G Bit Clock Control Word Local Store 

Within the BCC card in each LIB is a bit clock control 
word local store. There is a nine bit BCC word for each 
interface. The format of the Bee word is: 

• Bits 0-5 contain a count field that buffers the count of 
the internal clock oscillator transitions. 

• Bit 6 contains the LOSe (last oscillator sample condi
tionlfrom the previous interface scan. 

• Bit 7 contains a correction remember bit. The correc
tion remember bit on indicates: 

- The count has been forced to 32 at a bit bound
ary for start-stop receive operations. 

- The count has been adjusted at a line transition 
for synchronous receive operation with business 
machine clocking. 

In both cases, the count can only be incremented 
by one (no additional corrections) until BCC 
strobe, at wh ich time the correction remember 
bit is reset. 

• Bit 8 is a parity bit. 

BIT CLOCK CONTROL TIMINGS 
1 1 
""'I ....... --- 400ns ---__ .-.-11 
1 : 

: Address N-l : Address N +1 Address N 

Bit Clock Select _J1 

••••••••••• .-

1 

••••••••••• -. •••••••••••• (From Scanner Counter) 
I 
I 
I 

BCC Read 
(From Scanner) 

14 I .. lOOns 

1"4 1"4 150ns 
BCC Write 
(From Scanner) 

• Bit Clock Select 

i~ I~ 

Output of the bit clock select counter which runs 
continuously in the attached scanner. 

Each bit clock selection cycle is 400 ns during 
which one line interface address in each LIB and 
(he associated BCC word are selected. 

Sequentially selects 1 of 16 BCC words in each 
LIB. 

The same BCC word is selected every 6.4 micro
seconds. 

BUSINESS MACHINE CLOCKS 

Up to four business machine clocks may be installed in 
each communication scanner. The business machine 
clocks for a given scanner may be selected from the 
following list. Also shown is the power-on warm-up 
period associated with each business machine clock. 

V.35 LOCAL ATTACHMENT CLOCK 

A special oscillator, located in LI B position 1 of the LI B 
Type 1 board, provides 14,400 or 57,600 bps clock pulses 
for the 1W and 1 Z line sets. Oscillator speed is selectable 
using a LIB Type 1 board jumper. TheV.35 Local 
Attachment Clock also provides pulses for use by the· 
distant locally attached device. 

Power-on warm up time for the V.35 Local Attachment 
Clock is one second. 

100ns 

.. 
• BCC Read 

Gates the contents of the BCC word to the count 
register 

Gates the status of line interface lines to BCC 
latches for use by the bit clock ALU control 

• BCC Write 

- Gates the updated contents of the strobe count, 
LOSe, correction remember, and parity bit to 
the selected BCC word in local store. 

Power-on Warm Up 
Business Machine Clock Period (seconds) 

45.5 bps 5 
50.0 bps 4 
56.89 bps 20 
74.2 bps 5 
75.0 bps 5 

100.0 bps 4 
110.0 bps 3 
134.5 bps 2 
150.0 bps (1 

200.0 bps {1 

300.0 bps (1 

600.0 bps {1 

950.0 bps (1 

1050.0 bps (1 

1200.0 bps (1 

2000.0 bps (1 

2400.0 bps (1 

At least one of the above business machine clocks whose 
speed is less than one half the speed of the lowest speed 
external clocked line interface must be installed in each 
scanner. Which installed business machine clock is used 
for a given line interface is set under program control. 
For line attachment at speeds greater than above, the 
external modem or V.35 Local Attachment Clock must 
provide the clock pulses. 

LIB DATA FLOW~ 
PART 2 

00 

C-030 



o 

LIB BCC SEQUENCE OF OPERATION 

The bit clock select lines from the attached scanner sequen
tially select each BCC word in the BCC local store of each 
LIB. Four bit-clock select lines (1,2,4, 8) are decoded to 
address the BCC word in the local store (located in the BCC 
card). 

The BCC word is read out of BCC local storage and placed 
in the clock register at BCC read time. 

Since a BCC word is read into the clock register in each LIB 
every 400 nanoseconds, each bit is sampled at least 64 times 
for each of the 16 lines operating at 2400 bps -- the highest 
bit rate for business machine clocking. Received data is 
sampled at a higher rate as the bit rate decreases (see C-050). 

At the same time the LI B selects a BCC word from the BCC 
local store, the associated interface is also selected. 

BCC select adapter X gates the following applicable lines 
from the selected line adapter (see individual line set pages). 

'Sync to BCC' 
'External clock to BCC' 
'asci Ilator select bits 1 and 2 to BCC' 
'Line compare to BCC' 
'Receive clock shift to BCC' 

Up to 4 business machine oscillators may be in the attached 
scanner. For a given bit rate, the same physical oscillator 
generates the internal receive osciliator and the internal 
transmit oscillator, but the internal receive oscillator rate is 

32 times as fast as the internal transmit oscillator. The re" 
ceive oscillator gives 64 oscillator changes for every bit ti 
The internal receive oscillator chart gives the time-per-cycle 
for each internal clock bit rate. A cycle is the time between 

consecutive positive going pulses as shown on C-050. 

Oneof the four internal receive oscillators is selected ac
cording to the state of the oscillator select bits 1 and 2. The 
state of that selected receive oscillator is placed in the POSC 

o () 0',' 'J' o 

Internal Transmit Osc 

Bit Rate 
BPS MS/cycle 

45.5 21.97B 
50.0 20.000 
56.9 17.574 
74.2 13.477 
75.0 13.333 

100.0 10.000 
110.0 9.091 
134.5 7.435 
150.0 6.667 
200.0 5.000 
300.0 3.333 
600.0 1.667 
950.0 1.052 

1050.0 0.952 
1200.0 0.833 
2000.0 0.500-
2400.0 0.416 

I nternal Receive OSC 

Bit Rate 
BPS 

45.5 
50 
56.9 
74.2 
75 

100 
110 
134.5 
150 
200 
300.0 
600 
950.0 

1050.0 
1200 
2000 
2400 

o 

MS/cycle 

0.687 
0.625 
0.549 
0.421 
0.417 
0.313 
0.284 
0.232 
0.208 
0.156 
0.104 
0.052 
0.033 
0.030 
0.026 
0.0156 
0.013 

o 0" 'I , 'j 

(present oscillator sample condition) latch at BCC read gate 
time. The states of the external clock, line compare, and re
ceive clock shift are also gated into their respective latches 
at BCC read gate time. 

The bit clock ALU control logic determines whether there 
has been an oscillator transition since the last BCC scan of 
that interface. This isdone by comparing the present state 
of the oscillator (POSC) to the last oscillator sample condi
tion from the bit clock contro"1 word for that interface. If 
the oscillator has not changed state since the last bit clock 
control scan, the bit clock control word is restored to the 
bit clock control word local store and the bit clock controls 
wait until the next BCC scan. If the oscillator has changed 
state, the POSC state is written into the LOSC position of 
the BCC word in local store. A sequence of decisions is then 
made to determine what action is to be taken (see Bit Clock 
ALU Control Flow Chart on C-050. 

START·STOP OPERATION 

If the line interface is attached to a start-stop line, and if a' 
transition has occurred on the receive data line, and if the 
correction remember bit is off, then the count field in the 
BCC word is set to a pseudo reset value of 32. The correc
tion remember bit is also set on, and the BCC word is 
restored to the BCC local store. 

If a transition has not occurred, or if a transition has oc
curred but the correction remember bit is on, a one is added 
to the count by means of the bit clock ALU; the ALU 

. count is then tested. If the count is zero, the BCC strobe is 
signaled to the line interface, the correction remember bit is 
reset, and the updated BCC word returns to the BCC local 
store. If the count is not zero, the only action taken is the 
updated BCC word returns to the BCC local store. 

The count field in the BCC wor.d is six bits (bits 0-5) and 
can contain a count ranging from 0 to 63. The count starts 
at 32 on a bit boundary. The count is then incremented by 
one every 1/64 of a bit time as determined by the change 

o o C, " 
'," )) o () 

LIB BCC SEQUENCE 
OF OPERATION 

in the internal receive oscillator. The count eventually in
crements past 63 to O. A count of zero causes a BCC strobe 
to be signaled to the interface wherea strobe occurs. The 
strobe is positioned in the virtual center of the bit. 

SYNCHRONOUS OPERATION (BUSINESS 
MACHINE CLOCKING) 

If the selected interface is a line interface attached to a syn
chronous line that requires business machine clocking, a 
clock correction technique is used. A test is made to deter
mine if a transition has occurred on the receive data line. If 
a transition has not occurred, the action is the same as for 
the start-stop operation-no correction takes place. 

If a transition has occurred, the correction remember bit is 
tested. If the correc:tion remember bit is on, a correction 
has already been made for that strobe period and the transi
tion of the line is ignored. (Note: A transition occurring 
with the correction remember bit on indicates a noisy or 
erratic action on the receive data line). Under normal con
ditions, the correction remember bit in the BCC word is off 
when the receive data line transition occurs. The two high
order bits of the count field, bits 0 and 1, are examined to 
determine what correction to make to the count field. The 
farther the count is from 32 the larger the correction, as 
indicated in the following chart: 

Count Bits Corrective Action Count 
0 1 Between 

0 0 Add 5 to count 0-15 

0 1 Add 3 to count 16-31 

1 0 Subt 2 from count 32-47 

1 1 Subt 4 from count 48-63 

Ideally, the count should be exactly 32 at each data transi
tion. If low, the count is increased in order to advance the 
strobe time. If high, the count is decreased to delay the 
strobe time. 

The correction is made at tne first change in oscillator that 
occurs when the correction remember bit is off, and when a 
transition occurs on the receive data line. Corrections are 
not made when consecutive bits are at the same data level. 
The count continues to increment by one until it becomes 
zero at which time the BCC strobe is signaled to the line 

. interface. 

0",' . . 0 \ 
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LI B BCC Sequence Of Operation, Part 2 

BIT CLOCK ALU CONTROL FLOW CHART 

<II 
c: 

8 
"Ot 
I 

b 
w 
...I 
w 
en 
U 
U 
ED 

Text on C.Q40' 

I I I 

,Ves 

ALUO-5 
= Zeros 

Iii 

Receive 
clock shift 
from data set 

No 

Ves 

On 

Count Adjustment 
(Sync with Business Machine Clock) 

Strobe Count 
Count Between 

0 1 

0 0 0-15 
0 16-31 

0 32-47 
48-63 

Compare LOSC 
with POSC 

Compare receive 
buffer with 
receive data 

Synchronous 

Correction 
Adjustment 

Add 5 
Add 3 
Sub 2 
Sub 4 

machine 
clocking' No 

r-~----~----~ 

( 

busin~ss ) 

Count position 0-1 
determines count 
adjustment 
(See chart above) 

Indicates a 
signal that may 
be,scoped 

BIT CLOCK CONTROL SEQUENCE FOR START·STOP OPERATION 
BUSINESS MACHINE CLOCKING - 600 BPS 

-BCC Select 'V' 

Internal 
Receive OSC 
600 BPS 

POSC 

LOSCin BCC 
local store 

Delta OSC 

Receive Data 
(iri line interface) 

-Line change 
to BCC 

Force 32 

Compa", <) 
Change ~ 

~~-----It----------------~-----~ 

Space 

Strobe Count 
(in BCC local store)' _n~,----,.~~_...I.-_......::;32=-_--L __ ~:""-~I!---=~-L __ ~ ___ .L,--.....!:~_....L __ ..L_-L_ 

Add One 

Correction, 
Remember Bit 
(in BCC local store) 

-BCC Strobe 

Bit Service 
Trigger 
(in line interface) 

100ns pulse '<) 
------~~~--~ .... --<) 

:BIT CLOCK CONTROL SEQUENCE FOR SYNCHRONOUS OPERATION 

-BCC Select X 

Internal 
Receive OSC 
2400 BPS 

POSC 

LOSC in 
local store 

DELTA OSC 

Receive Data 
(in line interface) 

-Line change 
to BCC 

Strobe Count in 
BCC local store 

Add One 

Add Thr~e 

BUSINESS MACHINE CLOCKING - 2400 BPS r-- 6.4 /lS 

~----~~~~~~~~~;<) 
~~_--\\---......L.-.,;& _________________ .....L.-L--I-L.I ~ 

Correction 

RememberBrt -------~IIIIIIIIIIII~I~IIIIII .. ~--~~------------------------J (in BCC local store ) 100ns pulse 
Strobe, 

Bit Service 
Trigger 
(in line interface) 

LIB BCC SEQUENCE OF 
OPERATION, PART 2 
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LIB Bee SEQUENCE OF OPERATION, PART 3 

SYNCHRONOUS OPERATION 
(MODEM CLOCKI NG) 

'The count is forced to 32 during the Bee select cycle that 
senses the receive clock shift from the associated line in
terface. This receive clock shift originated from the negative 
going transition on the receive clock line from the modem. 

A change in oscillator is not required to force the count 
to 32---however, a delay may exist between the negative 
transition of the receive clock from the modem and the 
Bee select cycle. The count is then incremented by, one' 
at every change in internal receive oscillator. The internal 
receive oscillator must run at less than one-half the line 
bit rate, so that the count will never reach 63 before 
the next negative transition of the receive clock from 
the modem repeats the above cycle by forcing the count 
to 32. The receive data is thus strobed from the modem 
receive docking. 

If the receive clock from the modem stops, the count 
eventually increments past 63 to O. A Bee strobe is sig
naled to the interface where a pseudo strobe win sample 
the receive data and cause a bit service request. Because 
the internal receive oscillator runs at less than half the 
rate at which the data was transmitted, some data bits 
are missed. The assembled character is not the character 
that was transmitted, and as a result, the control charac
ters are not recognized. The control program must detect 
this condition and take appropriate action . 

This internal receive oscillator backup operation is needed 
to generate pseudo bit service requests to prevent the in
terface from getting into a 'hung' condition. 

.() o 0 (} 

BIT CLOCK CONTROL SEQUENCE FOR SYNCHRONOUS OPERATION 
MODEM CLOCKING.:2400 bps 

-Bee Select 'z' 

Internal 
ReceiveOSC 
600 BPS 
(Note 1) 

LIB BCC SEQUENCE OF 
OPERATION, PART 3 

Receive Clock 
Shift Trigger 
(in line interface) ------------------------------------~~~------~j-------------------------~P~se:u:d:o~s:tr:o:b:e--~----------------------~ ~ 
Strobe 
. (in line interface) 

. Receive Data 
{in line interface) 

Reset Receive 
Clock Shift Tgr 

Force 32 

Strobe Co unt 
in local store 

POSC 

LOSC in BeC 
local store 

Delta ose 

Add One 

-Bce Strobe 

Bit Service 
Trigger 
(in line interface) 

Hom Bee strobe 

<) 
I -Shift strobes t receive data to receive buffer 

~----~--~~--~~------------~<) 

Turned on by Rev Clock Shift 
generating stroDe in line 
interface. 

..... .--100ns pulse 

Turned on by Bee strobe 
\----------------------------------------------' generating strobe in line 

interface. 

Note 1 - The internal receive oscillator must run at less than one hl;!lf the line baud rate. 

l"~i Oi f'~" ie'·· 0 I" IO! \' I.: '", ,I 
i'-..-, 'i 1/ "i 

_ . ..J'. . ,f' 0 '" I', 0,'] I I. ia' I )! o 

~.i In.dicatesa signal 
~. that may be scoped. 
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,j.' 
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TYPE 1 LIB CARD POSITIONS 

See logic page 
'V AOOO .for card 
part numbers and 
card codes for 
the line set types 
that may be installed 
in this LIB. 

Line addresses within 
this LIB. 

Termination card if 
this is the last board 
on the interface 
string 

CardC~e 

iii 

2 

3 

4 

5 

6 

A B c D E F G 

Y1 Y2 

w w w W J 
(J (J (J (J 0 
<:( <:( <:( « a: 
u.. u.. u.. u.. I-:-
II: II: a: ex: z z 
w w w w 0 0 
I-- I-- ~ I-- (J i= Z Z Z Z ~ « 
w w w w 8 ...J 

0 Z Z Z Z ...J ~ ::J :J :J :J 0 

t: 
co 

7578 

CF46 
OPT. 
OSC. 

7583 

. CABLE 2 

Z2 

See LIB cabling on CottO 

14,400 or 57,600 Hz local attachment oscillator 
(Used with 1 Wand 1 Z I ine sets only.) 

H 

W 
0 « u.. 
a: 
w 
I--
Z 

w 
Z 
::J 

FEALD 
Logic Blobk 

Gate ~ r--x-yr£ 

J 

Y3 

W 
(J 
<:( 
u.. 
a: 
w 
l-
Z 

w 
Z 
::i 

CABLE 3 

Z3 

K 

W 
0 « u.. 
a: 
w 
I-
Z 

w 
Z 
::i 

r 
Type 1 LIB 

L 

w 
~ 
u.. 
a: 
w 
I-
Z 

w 
Z 
::i 

I--

M 

Y4 

a: 
w 
2: 
a: 
Cl 

2-3 

II: 
w 
> 
a: 
Cl 

Z4 

X-X1 BOARD 
(CAROSmE) 

FEALD Pseudo Card Notation -, NN Meaning 

X1 or X2 Line interface card location 

Y1 or Y2 Driver card location 

Z1 or Z2 Line terminator card location 

N p Q R s T u v 

Y5 Y6 

a: a: a: a: ex: ex: 
w w w 0 0 0 
2: 2: > ~ ~ ~ « « « a: a: a: 
Cl Cl Cl Z Z Z 

~ ~ ~ a: a: a: w w w 
I- ~ ~ 
w ill W W 
Z Z Z Z 
::i ::i ::i 

6-7 A-B E-F 2-3 6-7 A-B E-F 

a: II: II: II: a: a: II: 
W LU LU a 0 0 0 
2: 2: > l- I- l- I-
a: a: II: 

<:( « « « 
Cl Cl Cl 

Z Z Z Z 

~ ~ ~ ~ 
a: a: II: a: 
w w w w 
l- I- l- I-
LU W W W 
Z Z Z z 
::i ::i :J ::i 

Z5 Z6 

o 

2 

3 

4 

5 

6 

0000000 

The I/O gate 
cables are plugged 
in top card 
connectors on 
the line terminator 
cards. 

TYPE 1 LIB CARD 
POSiTIONS C-070 
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TYPE 2 LIB CARD 
C~80 POSITIONS 

FEALD 
Logic Block FEALD Pseudo Card Notation 

TYPE 2 LIB CARD POSITIONS 
Gate NN Meanin 

X-X2NN 
Line interface card location Xl 

Yl Telegraph adapter card location 

Type 2 LIB 

A B C D E F G H J K L M N P Q R S T U V 

Yl Y2 Y3 Y4 Y5 Y6 

See logic page VCOOO CABLE 2 CABLE 3 
for the card part 
numbers 

A-B 

Line addresses 
within thisU B 

2 2 

2 
0 
i= « 
..J 
0 

'w W W ..J 
~ 

W W w II: II: II: II: cr II: cr a:: w w 
() .() () () 0 () () ~ () w w w w w w w w « « « « a:: « « « l- I- f- l- I- l- I- I-u... u... u... u... I- u... u... u... u... Cl.. Cl.. Cl.. Cl.. Cl.. Cl.. Cl.. Cl.. 

3 II: a:: II: a:: 2 a:: a:: II: a:: « « « « « « « « 3 w w w w 0 w w w w 0 0 0 0 0 0 0 0 
l- I- l- I- () l- I- l- I- « « « « « « « « 
2 2 2 2 

~ 
2 2 2 2 :r: :r: :r: :r: :r: :r: :r: - Cl.. Cl.. Cl.. Cl.. Cl.. Cl.. Cl.. W W W W () 

7578 w w w w « « « « « « « '2 2 2 ~ 0 2 2 2 2 II: 0: a:: cr 0: 0: cr :J ::i :J ..J :::; :::i :J :::i ..J () (!) C!) (!) C!) (!) C!) (!) 
w w w w w w w 

Termination card if t:: ...J ...J ..J ...J ...J ..J ..J 
c:c W w w w w w w this is the last l- I- l- I- l- I- I-

board on the 
interface string 

4 
The I/O gate cables 
are plugged in top 
connectors on the 

'N885 , telegraph adapter 
cards. There are 
2 connectors per card--
wired in parallel. The 
cables alternate be-
tween the row 3 and 
row 5 connectors. 

5 5 

Card Code 6831 6831 6831 6831 7583 6831 6831 6831 6831 2758 2758 2758 2758 2758 2758 2758 2758 

6 CABLE 1 CABLE 2 I I CABLE 3 I I I I 6 

Zl Z2 Z3 Z4 Z5 Z6 

Service Note 
See LIB cabling on C-l10 

X-X2 BOARD 
Jumpers are required (CARD SIDE) pn the. telegraph adapter 
card. Refer to logic page 
VC004. 

{J I""'" i() () ("""" 0\ "~"I :0": ~'''''') ~('.'i" 

C' r"", f~l' 0: /(': to C 0 10' rC (): '01 
(~" tl ,i""""" :('"1., 0: r('l ,()) ,·0\ (1 ' '1;\ " "I (0 '0' i;' I,,) ~C' 1,,1 ,,' '\",,'11 ) i" I Ii "I 

/" J.',' 
I .• '~-lJ/' \\..Ji .~ ./ ' '. "- <,,.,J ;~ ,t I , IlJ' ' , j .... ~' ''',JY '-.J 

''' __ J' 
~.)i \{" -j / ,(OJ,> ... 

-~ ~ 
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TYPE 3 LIB CARD POSITIONS 

See logic page VEOOO 
for card part numbers 
and card codes for 
the transceivers 

. Line set types 3A 
-(two-wire 4.75 mile IBM 
Line Adapter and 3B 
(four-wire 4.75 mile IBM 
Line Adapter may be 
plugged into the type 3 
LIB. 

Termination card if 
this is the last board 
on the interface string. 

2 

3 

o o o o 

A o 

Y1 

CABLE 1 

..J a 
a: 
I-z 
a u 
~ 
u a 
..J 
u 
!:: 
co 

Card Code _L~ __ -,---+---t---r"'I'l)ts~ 
Service Note 

Jumpers are required on 
the Line Adapter line pad 
cards at U3 and U5. Line 
voltage adjustments are also 
made on these cards. If 
swapped or replaced, make 
line voltage adjustments for 

'the new line. 

Refer' to logic page V E004 .. 

Ii :::: 

6 

See LIB Cabling on C-110 

o 

E 

o o 

FEALD 
Logic Block 

Type 3 LIB 

F G 

Y2 

CABLE 2 

Z2 

o 

H J-

Y3 

Z3 

o o o o o 

FEALD Pseudo Card Notation 

NN Meaning 

Xl Line interface card location 
X2 Demodulator card location 
X3 Transceiver card location 

K L M N p Q 

Y4 

Z4 

X-X3 BOARD 
(CARD SIDE) 

o o o 

R S T 

Y5 

Z5 

o 

U 

W 
..J 
OJ « u 

OJ 
....I 
co « u 

Z6 

Q 
« a.. 
w 
Z 
::i 

o 

v 

W 
-....I 

co « u 

w 
....I 
OJ « 
U 

6-7 

W 
....I 
co « u 

W 
....I 
!Xl « 
(,) 

o o o o o o 

2 

3 

4 

5 

6 

Cards associated 
with line address A. 

TYPE 3 I..IB CARD 
POSITIONS 

o o 

C-090 
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TYPE 4 LIB CARD POSITIONS 

See logic page VGOOO 
for card part numbers 
and card codes for the 
line set types that may 
be installed in this LIB. 

N2, N4, U2, and U4 Positions 

LINE SET 
TYPE 

4A 
Limited 
Distance 
Line 
Adapter-2B 
8.5 Mile 

48 
2W leased 
line 
Adapter 

4C 
4W leased 
Line 
Adapter 

FUNCTION 

No cards 

Echo clamp 

Four-wire Rcv 

Termination card if 
this is the last board 
on the interlace string. 

2 

3 

4 

5 

A B C 

Y1 

CABLE 1 

Card Code ---''''------+--+-----1.L.7583 

Service Note 

Jumpers are required 
on certain cards. Refer 
to logic pages VG006, 
VG007, and VG008. 

() o o () o 

6 

see LIB cabling on C-110 

o o o 0'" 
, ' 

D E 

Y2 

CABLE 2 

CABLE 2 

Z2 

o o 

F G H 

C"" , y o 

J K 

Y3 

CABLE 3 

CABLE 3 

Z3 

Cards associated 
with line address 0 

l M N 

Y4 

Z4 

X-X4 BOARD 
(CARD SIDE) 

o o o 0, 
, ' 

P Q R S 

Y5 

Z5 

o o o o 

Cards associated 
with line address 2 

T U v 

Y6 

Z6 

o o 

Cl 
c: ·c 
III 
(I) 

~ 

2 

u q-

a .... 
2 

,2 

a:l 
q-
(5 .... 
2 
2 

« v 
(5 .... 
2 
2 

5 

6 

o o 

TYPE 4 LIB CARD 
POSITIONS 

"E 
c: c: III ';i 

U 0 0 Z ';i '';::; .';: a. c: ... 
III III § E o 0 2 

.2.2 ._ III c: .;; N ... .... -III (J .g g 2 0 

"" g Ql _N ... ... - .S ro- ,,2 lIlea 
(J (J ,,- g"E :0; 
(I) ... '-" - ro 
(J 0 ro c "0 (J 

(J ... 

ea .... (J ,ro a. III 
.... ea B ~ ... ... 

E ~ '- c: ro CD 
(I) ._ (J > ro en 
1: E lil- t- -.:: - Ql 

- (I) .~ ~ 
(J .... .;;:; .~ ::I" o a. 

c: l;! -g ii E c: .r:. III 
(J ... 

:.::ic ~a: :.::i:.::i w~ 

~~ LON ,.... M 
>->- >- >-

0 0 0 a a 15 
..... co q-LO N,.... M 
XX XX xx X 

LON COV ,....M 
>->- rr rr 
0 0 (5 0 0 15 

..... <0 q-LO N,.... M 
XX XX xx x 

LOM q-N ~ >->- >->-
0 0 0 0 15 

..... M NN Nq-
XX XX xx 

~ 

R~}-g 
Om 
-.J (J X --

~ « .- ~ w g 
u..-.J 

/ 

() () 0' 

C-100 
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Line address within Voltage Converter 

TYPE 5 LIB CARD POSITIONS this LIB Supplies +8.5 volts and 
-5 volts to Modem 

This LI B handles: 

• Line Set 5A-2400 bps leased line integrated 

modem for 2 or 4-wire point-to-point operation. A B C D E F G H J K M N P Q T U V 

• Line Set 5B-2400 bps leased line integrated 
Y1 Y2 Y3 Y6 

modem'for multipoint, control, operation. 

CABLE 1 I I CABLE 2 
This UB may only be instalted in the 3705; not 

an expansion frame. 
0-2 0-2 0 0 0 2 0 0 0 0 0 

See logic page VJOOO for Line Set 5A and Line Set 58 
> card part numbers and A LD references. z 
0 u 
~ 

2 .J 2 
0 
> a:: a: w 

0 a: 0 N 
Cable to I/O gate interface Z u. C/) w ~ :::i ~ C/) 

~ to connector position (see 0 a: ~ a: w 
~ z « i= w w () 

~ 
:::l C-1300rC-140) « > 2 ~ 0 0 

.J a: w ~ a: C/) w 
0 0 a. Z > ~ 0 0 :J ~ « u 

2 C/) a: a:: 0 I-a. 
U 

3 
.J 
0 

f!! w 
N to to U M q- c::; M 
M M Z ..... « ..... M 00 

() () M to to \0 \0 co a (3 to Z 0 ..... u. 
"'" Z Z Z z Termination card if this u a: 0 0 

~ W 
.J .J is the last board on the ~ u z 0-2 0 2 2 l- I- 2 2 2 interface string 0 w W .J W u. u. 

> U Z z t: ::i 0 co U 
~ 

D .J 
4 0 Card Code :> a: 

a: w 
0 a:: N 

u. C/) w 0 ::i a:. ~ C/) 

1= 
q- « a. 

0 w co 2 z II () z 5 I- w ~ « « 2 t: 0 w w z a: C/) a: w 
~ a. Z > 0-2 2 0 a. ~ 0 ~ I- « U 

II C/) a: a: B D w ~ 0 ~ u ~ a. 
W22 W02 

W23 W03 EJ 5 -·-·,·:~;:;:::::§1~;~;~1~1~&D Flat cable from the 'W' 
W32 W12 top card connectors on 

~ W33 W13 the E4 card (modem to M c::; 
Cable to receive equalizer co co 

line 0 interface). z Z 
modem panel (see VJ200) 

X22 X02 

I I X23 X03 CABLE 3 6 
<-:'''lfJ ·.<<o:::;:;:::l:l~M~~~ Flat cable from the 'X' 

X32 X12 top card connectors on Z2 Z3 Z4 Z5 Z6 

X33 X13 the E4 card (modem to 

line 2 interface). 

See LIB cabling '-X5* BOARD 5A only 
Top card connector pin designation for the E4 card. on C-110 (CARD SIDE) *X5 is the pseudo board location for type 5 LIB. 

'jYPE 5 LIB 
'CARD POSITIONS C-101 

Iii I : I I 
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TYPE 6 LIB CARD POSITIONS 

I This LIB handles Line Set 6A-2400 bps switched net
work integrated modem with auto-answer capability 
and automatic equalization. 

See logic page VLOOO for Line Set 6A card part num
bers and ALD references. 

Termination card if this 
is the last board on the 
interface string 

2 

3 

4 

Card Code ,O:::::::----------.--JI-..L. 

W32 

W33 

X22 

X23 

X32 

X33 

W02 

W03 

·~~.!m1111 II Flat cable from the 'W' 
W12 top card connectors on 
W13 the E4 card (modem to 

line 0 interface). 
X02 

X03 , 

"'»:':~;::,~~:~iil II Flat cable from the 'X' 
X12 top card connectors on ' 
X13 the E4 card (modem to 

, line 2 interface). 

Top card connector pin designation for the E4 card. 

o o o 0 
.... " 

" o o o o 

A B 

..J 
0 
0: 
I--
2: 
0 
(.) 

~ 

~ 
..J 
(.) 

!:: 
co 

Z1 

o 

c D 

0-2 

Z 
0 
1= « 
.J 
0 
~ 

w 
00 (.) ,.... « 
In U. ,.... 

0: 
w 
I-
2 0-2 
w 
2: 
:J 

0: 
0 
l-
e:( 
2 

~ 
0: 
w 
I-

~ 
LO 
I' 

See UB cabling 
on C-ltO 

o o 

F G H J 

0-2 o o o 

0) 11. 
2 N I-

a: 0 co 2 
w :2 2 

> :2 :2 
0 w 

a: CJ 0-2 c 
c e:( 

0 
e:( :2: 

fJ 

M N 
"'" .1' CD M 

10 co co 
I' :2: 2: 

0 2 2 2 

D 
II 

0) 11.' 

2 
N I-co 

0 2 ~ 

2 

2 :2: 2 w 
0 0-2 c () 0 « 2 
e:( 

m :11' 

N 

"'" co M co co 
2 2 

I I CABLE 3 

Z2 Z3 

o o o 

K L M 

o o 2 

0: 
w 
!:: 
2 
:J 

.... 
M co CJ CJ 
2: a ~ 

0 0 
..J ..J 

2 I-- I--
w w 
LL. 11. 

0: 
w 
!:: 
:2: 
:J 

.... 10 LO 
M M M co co co 
2 2 2: 

Z4 

Voltage Converter 
Supplies +8.5 volts and 
-5 volts to Modem 

0: 
0 
CIJ 
CIJ 
w 
CJ 
0 
0: 
Q. 

I--

~ 
Q. 

M 
M co 
2: 

2 

0: 
o 
CIJ en 
w 
CJ o 
0: 
Q. 

~ 
Q. 

M 
M co 
2: 

a: 
W 
I-
I-
~ 
CIJ 
2 

~ 
I--

N 
M co 
2: 

2 

0: 
w 

~ 
~ 
CIJ 
2 
e:( 
a: 
I-

N 
M co 
2: 

> 
~ 
CJ 

~ 
0 

'> 

0 
o:t co 
2 

2 

> 
'2 

0 
CJ 
I-

5-
> 

0 
o:t 
co 
2 

Z5 

..J 
e:( 

!:: 
~ 
C 
a 
W 
e:( 

I' 
(!) M 
0 co 

Z ..J 
e:( 
2: 
e:( 

2 a w 
e:( 

..J « 
I-

Q 
c 
0 w « 

I 

CD II' 
M 
co I~ 
2: '2 

Line address within 
this LIB 

o 
Q. 

~ 
W 
a: 
Q. 

(!) 0 

0 M co ..J 2: e:( 
2: 
e:( 

2 2 a w « 

II 

It. 
:2: « w 
a: 
Q. 

0 CD 
M M 
co co 
2: 2: 

Z6 

X-X6*BOARD 
(CARD SIDE) *X6 is the pseudo board location for type 6 1I B. 

o () o o o o o o o 

2 

3 

4 

5 

6 

o 

TYPE 6 LIB 
CARD POSITIONS C-102 

D Auto-Answer without ACO. 

fI Back panel indicator card location for line interface 
addresses 0 and 2 for the following auto-answer lines 
(see VL026). 

2 TOP 0 

-Off Hook AA B12 0 0 B08 
-Off Hook AA 

-Ring 007 0 0 012 -Ring 

+Oata Modem Ready 009 0 0 B07 
+Data Modem Rdy 

+Coupler Cut Through BOO 0 0 Bl0 
+Coup/er Cut Through 

-Switch Hook 010 0 0 011 
-Switch Hook 

-Data Set Ready 013 0 0 B13 -Oata Set Ready 

II Back panel indicator card location for line interface 
, addresses 0 and 2 for the following automatic equali

zer lines (see VL026). This indicator position is used 
with the "AEQ check" on C-530. 

0 TOP 2 

1270lnd 
----"---'-'----- B 12 00 B08 1270lnd 

1400lnd 7 00 012 
1400lnd 

1900lnd 9 00 B07 1900lnd 

2100lnd 00 Bl0 
2100lnd 

21751nd 00 011 
21751nd 

Amp Ind 00 813 Amp Ind 

Indicator Card PIN 5801645 

Note: Indicator is on if the input pin is - (ground) 
Indicator is off if the input pin is + (toward +12V). 

II Cable to the I/O gate interface connector position 
(see C-130 or C-140). 
Line Set 6A includes an external cable to a CBS Data 
Coupler. ' 

o o () o ·0,", I ,I' o o 

, 

() 



0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

This LIB includes a 2400/1200 bps integrated switched 

TYPE 7 LIB CARD. POSITIONS modem with Automatic Call Originate and Auto-Answer 
capability as well as the line set. 

See logic page VNOOO for card part numbers and ALD 
Terminator card if this Line address within references. 
is the last board on the this LIB 
interface string. 

Supplies +S.5 volts and -5 volts 
to Modem 

A B C 0 E F G L P Q R S T U V 

Y5 V6 

0 1 1 1 0 0 0 0 0 

> z 
0 
0 
I-

2 0 D -' 
-' 0 
0: > 
J: 
(f) 0 w o:t 0: -' z 0:' a. eo w <C 

0 J: :;!; Z l- t: 
i= I- <C I- S2 

~I 
-' w ~ 0 -' 0: In 
<C a.. Z 0 
C,), 

~ d 
0 w 
l- I- :<C 
:::l 
<C 1 

fJ II 3 

-' I 0)\ (!) 
0, eo w ·w 0 

~I 
,... C,) ~i 1.0 1 0' N 
1.0 <C 

NI 
eo' ~i M 

~ 
-' ,... 

LL LLI ~I co <C 
0: 0: ffil z! 2 (!) 2, 

0 1 w 0 0 <C 

gl ,~ ~. 0 1 -' 
~t 

C,) 
l-<C 1 ' ,0 0 w 0' 

w 0 i LL W 
-' 2 ~ <C' 
C,) 

:i 1-, 
co, 

4 II 
~\ a: 
~ 0 
~ 

o:i 
(f) 0:, 

0 LL (I) 0 
C,) I- w 0: I-~ 0 w 
(I) w 0 > <i 
2 :E t: z: 
<C 0: 0: ~ w :E Q. 

a 0 :i I- 0 0: 
I- 0 (f) w 
;:l :E 0 I-
<C a. 

" 
0 N ,co 

I~ co co I~ co co 
~ ~ 2 

I~ 

6 

Z2 Z3 Z4 Z5 Z6 

X-X7* BOARD 
Card Code (CARD SIDE) , *X7 is the pseudo board location for type 7 LI B. 

II II I I II. I Ii 

0 0 0 • 0 0 0 0 

0 Notes: 

1. These ACO ind icators are off when the indicated 
function is active, as follows: 
a. DB1, 2,3, and 4 represent the digit signal bus (1,2, 

4, and 8, respectively). The indicators display the 
complement of the bus, which sets into the dialer 
counter. The display is continuous from the DTE 
interface. 

b. E 1 represents the gate for ·160Hz to set the dialer 
counter. 

c. E2 represents the end of dial counter set. 
d. Digit Present is the DTE interface function. 

2. Take note of the following: 
a. Without '160Hz Osc', the ACO will notwork. 
b. The not indicators are off when the function is 

active. 
2 

c. Threshold represents 'dial tone and not number 
dialed' OR 'answer tone' above threshold. 

3_ When an automatic equalizer segment is not selected, its 
control line is at ground and the indicator is on. 

3 

Cable to the I/O gate inter-
face connector position 
(see C-130 or C-140). 

This LI B includes an external 
cable toa CBS Data Coupler 

4 for. the line pair. 

B D 

W22 W02 

W03 

W32 W12 

_II Flat cable fr~ the 'W' 
top card connectors on 

W13 the T 4 card (modem to 
line interface). 

X22 X02 

X23 X03 

"""*.":::#1 __ Flat cable from the 'X' 
X32 X12 top card connectors on 
X33 X13 the T4 card (ACO to 

auto call interface). 

Top card connector pin designation for the T4 card. 

0 0 0 0 0 0 0 0 

0 Back panel indicator card location for auto call inter-
face address 1 for the following ACO lines (see 
VN027), See note 0 

TOP 

-Call Request B12 0 0 BOS -Number Dialed 

+Data Line Occupied D07 0 0 D12 -Data Terminal Rdy 

-Data Set Ready D09 0 0 B07 +Off Hook 

+Threshold BOO 0 0 B10 +Coupler Cut Through 

-Ring D10 0 0 D11 
-Switch Hook 

160 Hz OSC D13 0 0 B13 +8T 5 Input 

D Back panel indicator card location for auto call inter-
face 1 for the following ACO lines (see VN027). 
See note 0 

TOP 

+DA B12 0 0 80S +DB 4 

+E1 D07 0 0 D12 +Present Next Digit 

+DB 2 D09 0 0 B07 +E2 

+DB 3 B09 0 0 810 +DB 1 

+Digit Present D10 0 0 
0 0 

11\ Back panel indicator card location for line interface 0 
for the following automatic equalizer Iine9"(see VN027), 

. This indicator position is used with the "AEQ check" 
on C-530. TOP 

1270lnd B12 0 0 
1400lnd D07 0 0 
1900lnd D09 0 0 
2100lnd B09 0 0 
21751nd 010 0 0 
Amp Ind D13 0 0 

Indicator Card PIN 5801645 

Note: Indicator is on if the input pin is - (ground). 
Indicator is off if the input pin is + (toward +12). 

TYPE 7 LIB 
CARD POSITIONS ·C-103 
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TYPE 8 LIB CARD POSITIONS 

This LI B handles: 

• Line Set 8A-1200 bps leased line integrated modem 
(2 or 4 wire). 

• Line Set 8B-1200 bps switched network integrated 
modem with auto-answer. 

See logic page vaooo for Line Set 8A and Line Set 8B 
card part numbers and ALD referenc~s. 

o o 

Termination card if this 
is the last board on the 
interface string 

Card Code 

See LI B cabl i ng 
onC-110 

o o o 

1 

2 

3 

4 

5 

o o 

A 

0-1 

EJ 

o 

B C 0 E F 

Y1 Y2 

CABLE 1 CABLE 2 

0-1 2-3 4-5 

Z 
0 
i= « 
-I 
0 
~ 

-I 
0 
a: 00 
l- I"'-

It) a: Z I"'-
a: 0: 

0 w w w 
u l- I- I-a. a. a. 
~ « « « 
~ 0 0 0 
-I « « « 
U 

!:: 
Cll 

D D D 

Z1 Z2 

o o () o 

All Auto Answer Cards in 
rows G through L are for 
Line Set 8B only ,.. ,. 

" 
G H J K L M 

Y3 Y4 

I I CABLE 3 

0 0 2 

u. 
l-
~ 
« « 
0) 

Z N Z 
0 00 0 
~ z ::2: 
~ ~ 
0 0 u 2 u 
« « « « 

u. 
l-
2 

« « 

N 0) N 
co N co 

~ 00 00 
2 2: 

u. 
l-
2 

« « 

z en 
N Z 

0 00 0 Z ~ ~ 
~ ~ 
0 0 
u 3 u 
« « « « 

u. 
I-
Z 

« « 

Z3 

o o 

4 4 0 

u. 
I-z 
« « 

0) a: N Z 
00 0 w 
z ::2: I-

I-
~ 
0 ~ 

2-3 u en z « ~ « 
I-

tJ 

N 00 co It) 
00 00 
::2: z 

u. 
I-z 
« « 
en 
N Z a: co 0 Z 

w 
~ E ~ 
0 ~ 

4-5 u en 
« z 
« « a: 

I-

fJ 

X-X8*BOARD 
(CARD SIDE) 

o o 

Z4 

TYPE 8 LIB 
CARD POSITIONS C-104 

D Adapter Card Includes: 

• Line Interface 

• MST-SL T Drivers 
Line address within 
this LIB • SL T-MST Terminators 

fJ Back panel indicator card locations for use with Line 
Set 8B (switched with auto answer). See Va025. 

N P a R S 

Y5 1/3/5 TOP 0/2/4 

I I -Off Hook 
B12 0 0 B08 -Off Hook 

0 0 2 2 4 4 0 4 -Rina 007 0 0 -Ring 

a. 
012 

« Data Modem RdV 0 0 Data Modem Ready 
a: 009 B07 
s 
~ 

+Coupler Cut Throuah B09 0 0 B10 +CouE!ler Cut Through 

w II II 0 2 -Switch Hook 0 0 -Switch Hook 
0 010 011 
~ -Data Set Ready 013 0 0 B13 -Data Set Ready 

"'" II: a: co a: 00 
w a: a: w 

w z 1= w w 1= > > > 
~ 

Indicator Card PIN 5801645 
w w w ~ 
U en u U en 
w 2 z w w z 5 
a: « a: a: « Note: Indicator is on if the input pin is - (ground). 

0. 0: a: « l- I- Indicator is off if the input pin is+ (toward +12V). 
a: 
S 
~ II w II II 3 

Cables to the I/O gate interface connector positions 
0 (see C-130 or C-140). 0 
::2: 

0) 

"'" 
00 

Line Set 8A includes an external cable assembly that 
0) en 00 

It) co It) It) It) It) 

00 00 co co co co provides a cable to a 4 wire telephone connector for 
z z z z z Z each of its two line interface addresses-{O-l), (2-3) 

3 3 5 5 4 2 or (4-5). 
0. 0. 
« « Line Set 8B includes an external cable assembly that 
a: a: 
S s provides a cable to a CBS Data Coupler for each of its 
~ ~ two line interface addresses. 
w UJ 
Cl 0 II 4 
0 0 
::2: 2: 

"'" "'" co a: 0: co 
co 0: UJ a: a: UJ 00 

'UJ Z I- UJ w I- Z 

> !:: > > I-
W ::2: W W ~ 
U 3 en u u en 
UJ z w w z 5 3 
a: « 0: a: « 0. 

Cl. a: a: « « l- I-a: a: 
s s 
::2: ,::2: II w UJ 5 
0 Cl 
0 0 
2 :2: 

6 

Z5 Z6 

*X-8 is the pseudo board location for type 8 LIB. 

o o o o o (} () () () o o 
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TYPE 9 LIB CARD POSITIONS 

This LIB handles Line Set 9A-1200 bps switched 
network integrated modem with Automatic Call Orig-

inate and Auto-Answer capability. 
See logic page VSOOO for Line Set 9A card part num

bers and ALD references. 

G Notes: 

1. These ACO indicators are off when the indicated 
function is active, as follows: 
a. DB 1, 2, 3, and 4 represent the digit signal bus (1, 2, 

4, and 8, respectively). The inaicators display the 
complement of the bus, which sets into the dialer 
counter. The display is continuous from the DTE 
interface. 

b. Digit Present is the DTE interface function. 
2. Take note of the following: 

a. Without '160Hz Osc', the ACO will not work. 
b. The not indicators are off when the function is 

active. 
c. Threshold represents 'dial tone and not number 

dialed' OR 'answer tone' above threshold. 
3. When an automatic equalizer segment is not selected, 

its control line is at ground and the indicator is on. 

B D 

W22 

W23 

W32 

W33 

X22 

X23 

X32 

X33 

Termination card if this 
is the last board on the 
interface string. 

Card Code 

a Flat cable from the 'W' 
top card connectors on 
the F4 card (ACO to 
auto call intedace 1). 

~d.!llIIB Flat cable from the 'X' 
top card connectors on 
the F4 card (ACO to 
auto call interface 3). 

Top card connector pin designation for the F4 card. 

o o 

A 

2 

3 

4 

o o 

B C 0 

Y1 

CABLE 1 

0-2 

z 
0 
f= « 
..J 
a 
~ 

co w 
...J I"'- U 
0 LO « a: I"'- u. 
I- a: z w 
0 ~ 
u z 
::.! 
U 

w 
0 z 
..J :J 
U « 
!:: I-
co « 

0 

See LIB cabling 
on C-l10 

o o 

E F G 

Y2 

CABLE 2 

1-3 

a: 
w 
> 
a: 

'0 

W M 
U I"'-

« LO 

U. 
l"'-

a: 
w 
I- 1-3 
Z 

w 
Z 
...J 

0 
U II' « 

cr: 
0 
I- 3 « z 
~ 
a: 
UJ 
I- m 

Z2 

lili Ii 

o o 

H J 

Y3 

0, 
'" o 

line address within 
this LIB 

CABLE 3 

0 
..J 
0 
:r 
(f) 
w 
II: 
:r 
I-
0 u « 

0') 
I.t) 
co 
~ 

3 

0 
..J 
0 
:r 
en 
w 
II: 
:r 
I-
a 
u « 

1 ' 3 3 

N 

0 a 0 
U U u « « « 

Z3 Z4 

X-X9*BOARD 
(CARD SIDE) 

o o • o o o o 

a.. « 
II: 
~ 
~ 

0 II w 
0 

2 
0 
~ 

"" z (0 

0 co a: a: 
Z ~ W w 

~ > > 
0 jjj jjj 
U U U 

W W « « a: a: 

fJ 3 

N 0') 0') 
(0 I.t) 10 
00 co 00 
~ z z 

3 2 0 3 2 :2-3 
a.. 
« 
II: 
$ 
~ 
w D II 0 4 
0 
~ 

"" II: a: Z (0 

a co w w 
z 1= l-

~ !:: ~ ~ ~ 0 
u en 3 en z z « « « « a: a: 

l- I-

EJ 5 

6 

Z5 Z6 

*X9 is the pseudo board location for type 9 II B. 

o o o o o o 0, 
" 

D Back panel indicator card locations for auto call inter
face addresses 1 or 3 for the following ACO lines (see 
VS025). See note 0 

TOP 

-Call Request B12 0 0 B08 -Number Oialed 

+Oata line Occupied 007 0 0 012 -Oata Terminal Rdy 

-Oata Set Rdy AA 009 0 0 B07 +Off Hook 

+Threshold B09 0 0 B10 +Coupler Cut Through 

-Ring 010 0 0 011 -Switch Hook 

160 Hz OSC 013 0 0 B13 +BT 5 Input 1 

I ndicator Card PIN 5801645 

D Back panel indicator card locations for auto call inter
face addresses 1 or 3 for the following ACO I ines (see 
VS025). See note 0 . 

TOP 

+Oata Modem Rdy B12 0 0 B08 +OB 4 

0 0 012 +Present Next Digit 

+DB2 009 0 0 
+OB 3 809 0 0 810 +08 1 

+Digit Present 010 0 0 
0 0 

Note: Indicator is on if the input pin is - (ground). 
Indicator is off if the input pin is+ (toward +12V). 

D Cable to the I/O gate interface connector position (see 
C-130 or C-140). 

Line Set9A includes an external cable to a CBS Data 
Coupler for line pairs 0-1 or 2-3. 

TYPE gLIB 
CARD POSITIONS C-105 

o 



TYPE 10 LIB C-106 CARD POSITIONS 

TYPE 10 LIB CARD POSITIONS 
line address within 
this LI B 

This LIB handles Line Set 10A-1200 bps leased duplex 
data integrated modem. A B C D E F G H J ; K P 'Q R S T U V 

See logic page VUOOO for Line Set lOA card part numbers 
Y1 Y2 Y3 Y5 Y6 

and ALD references. 0 Adapter Card I neludes: 

• Li ne Interface 
0-1 2-3 4-5 6-7 8-9 A-B 0 2 4 0-1 6 8 A 0-1 4-5 • MST-SL T Drivers 

~ 
• SL T-MST Terminators 

WOo 

2 
o<l: 
Oa: fJ D 2 
~s fJ Cables to the I/O gate interface connector 

2 
0 a: a: a: 

<b 
a: a: a: positions (see C-130 or C-140). 

i= W W W W W w 
l- t: t: co t: t: t: <l: !:: 2 

...J ~ i ~ ~ ~ 0 :?; Line set lOA includes one external cable to a 4-wire 
.~ 

II) II) II) II) II) II) 

2 2 2 Z 2 2 

~ 
c:( <l: 2-3 <l: <l: <l: 2-3 6-7 telephone connection for its line pair-(O-l )----(A-B). 
a: a: a: a: a: 

l- I- I-
~ 

l- I- I-
WOo 

3 O<l: 

II a: a: a: a: a: a: oa: fJ 3 
...J W W W W W W ~s 
0 r I- r r r I-
a: 0. 0. 0. 0. 0. 0. 

r co <l: c:( <l: <l: <l: <l: M M M ~ M M M 

" 0 0 0 0 0 0 
(0 (0 (0 (0 (0 (0 

Z LO " ,... " co " 
,... " Termination card if this 0 " <l: <l: <l: <l: <l: c:( 0. 0. 0. 2 0. 0. 0. 

is the last board on the () 

interface string, ~ 
() 
0 0 0 D D D 0 

3 5 4-5 7 9 B 8-9 8-9 
...J 
() 

!:: ~ ~I 
WOo WOo 

4 
co O<l: O<l: Oa: oa: fJ 4 :?;S ~S 

a: a: a: o:r a: a: a: ~ W W W (0 W W W 
> > > co > > 2: co 
jjj Lii jjj z jjj W 2 

W 

Card Code () () () () () () 
W W W W W W 
a: a: 0: 6-7 a: a: a: A-8 A-B 

~ :a: 
Wlo. Wo.. 
o<l: O<l: 
~,~ Oa: II 5 ~s 

co co (0 co co co oj m m ~ m m m <b m m m m m m LO LO LO LO LO LO 
m ~ m ~ m co co co co co co co co 
o:r o:r o:t o:t 2 Z 2 2 2 2 ·2 2 

6 6 

Z2 Z3 Z4 Z5 Z6 

X-W1* BOARD 

See LI 8 cabling 
(CARD SIDE) *W1 is the pseudo board location for the type 10 LI B 

on C-110 

o () o o o o o o o o o () () o o o () () o o () o () o () o 
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TYPE 11 LIB CARD POSITIONS 

This LI 8 hand les: 

• Line Set 11 A-2400 bps leased point-to-point 
duplex integrated modem. 

• Line Set 118-2400 bps multipoint, control, 
duplex data integrated modem .. 

o 

This LI 8 may only be installed in the 3705; not in the 
expansion frames. 

See logic page VWOOO for line Set 11 A and line Set 118 
card part numbers and ALD references. 

Terminator card if this 
is the last board on the 
interface string. 

00 

2 

3 

4 

Card Code __ .-:..---r-..,r 

5 

iii I: 

A 

o 

B 

Yl 

o 

c 

z 
o 
i= « 
..J 
o 
!a 

See LI B cabling 
on C-ll 0 

w 
u « 
u. 
0: 
w 
I
Z 

w 
z 
::::i 

o o o 

Line address within 
this LI B 

Z2 

G 

w 
u « u. 
0: 
w 
I
Z 

w 
z 
::::i 

It) ,... 
It) ,... 

H 

w 

~ 
u. 
a: 
w 
~ 
~ 
w 
o 
o 
~ 

N 
N 
M 
N 

Y3 

Z3 

o o o o o 

J K 

a: 
w 
I-
~ 
::::i 

a: 
w 
I-
~ 
::::i 

M 
co 
Z 

L M 

It) 
M co 
Z 

1-W2* BOARD 
(CARD SIDE) 

Voltage Converter 
Supplies +8.5 volts and 
-5 volts to Modem 

Y4 

Z4 

N 

a: 
o 
CJ) 
CJ) 
w 
U o 
0: 
Q.. 

~ o 
Q.. 

M 
M 
co 
Z 

P Q 

0: 
W 

~ 
~ 
CJ) 

z 
« 
0: 
I-

N 
M 
co 
Z 

N 
M co 
Z 

Y5 

Z5 

R 

o 
~ 
Z 

o 

S 

0: 
w 
N 
::::i 
« 
:::> 
@ 
U 
w 
> 
W 
u w 
a: 

.... ,... ,... 
Q.. 

0: 
W 
N 
::i' 
« 
:::> a w 

U 
w 
::: 
w' u. 
w' 

-0: 

... ,... ,... 
Q.. 

o 

11A only 

T 

Q.. 

:2: « w 
a: 
Q.. 

o 
M 
co 
Z 

Q.. 

~ 
w 
0: 
Q.. 

o 
M 
co 
Z 

Y6 

o 

u v 

o 0 o o o 

2 

4 

6 

Cable to I/O gate interface 
connector position (see 
C-130 or C-140) 

Cable to receive equalizer 
modem panel (See VW200) 

*W2 is the pseudo board location for the type 11 LI B. 

o o o • o 

TYPE 11 LIB 
-CARD POSITIONS C-107 



TYPE 12 LIB CARD POSITIONS C-108 

o o o o o o o () o () o o o o o (} o o ,0,) " () (} 1(' ~" 
) 



o o o o o o o o 

LIB CABLING 

TYPE 1 SCANNER 

LJ LJ LJ 
Yl Y2 Y3 

Zl Z2 Z3 
nnn 

~~~ 
LIB 1 
01A-A2 

Zl Z2 Z3 
nnn 

01A-A3' 

Type 1 Scanner 
01A-A4 
(Type 1 Channel) 
(Adapter) 

iii 

BASIC FRAME 

LJL LJ 
Yl Y2 Y3 

L1B3 
01 A-Bl 

f1 Z2 Z3 
rlr n 

UL LJ 
Y1Y2 V3 

LlB4 
01A-B2 

CCU, 
01A·B3 

CCU 
01A·B4 

Facing card side of boards. 

o o 00 o o o o o o o 

TYPE 2 SCANNER 1 

LJLJLJ 
Yl Y2 Y3 

L1B2 
01A-A1 

---ILJL 
Vl V2 Y3 

LIB 1 
01A-A2 

Zl Z2 Z3 
=tnr 

I 
~.JyLJ~ WW LJ 

~ • 

I nterface Interface Yl 2 ~Y6 
Stri ng '1 String 2 
--------~--~ ~--_r----~--

Type 2 Scanner 
01A-A3 

Type 1 Channel 
Adapter 

or 
Type 2,3, or 4 
Adapter #1 
01 A-A4 

BASIC FRAME 

LJ L..I L..I 
Y1 Y2 Y3 

I 

LlB3 
01A-Bl 

~~~ 

L1B4 
01 A-B2 

CCU 
01A·B3 
Type 2 Attachment 
Base 

CCU 
01A-B4 

Facing card side of boards. 

o o o o o o o • o 

TYPE 2 SCANNERS 2, 3, 4 

LJLJL 
Yl Y2 Y3 

L1B2 
OXA-A1 

U~U 
V1 2 V3 

LIB 1 
OXA-A2 

Zl Z2 Z3 
rlr-In 

I 
W7-2~W WW 

~ • 

Interface '-Y ~ Interface 
String 1 String 2 
--"----t-----' '---t-----"---

Type 2 Scanner 
OXA-A3 

Type 2, 3LL or 4 
Adapter *2 
(First expansion 
frame only) 
02A-A4 

LLL 
Yl Y2 V3 

LIB 3 
OXA-Bl 

~1~~ 
LlB4 
OXA-B2 

Z1 Z2 Z3 
finn 

U L
V
-- Lv--.J 

Yl' 2 3 

L1B5 
OXA-B3 

LIB 6 
OXA-B4 

EXPANSION FRAMES 
Facing card side of boards. 

o o o • o 

LIB CABLING C-11 0 



LIB CABLING (PART 2) 

o o o o 0 o 

TYPE 3 SCANNER 1 

r • 
'vf~W 

LlB2 
01A·A1 

~~~ 

~~W 

LIB 1 
01A-A2 

~~g 

Type 3 Scanner 
01A-A3 

(1 st board of logic) 

Type 1 Channel 
Adapter 

or 
Type 2,3 or 4 
Adapter #1 
01A-A4 

BASIC FRAME 

VI~W 

LlB3 
01A·B1 

lyi~-W 

Type 3 Scanner 
01A·B2 

(2nd board of logic) 

CCU 
01A·B3 
Type 2 Attachment 
Base 

CCU 
01A·B4 

Facing card side of boards. 

o o o o o o o o () o 

TYPE 3 SCANNERS 2, 3, 4 

r • 
LJLJL..J 
Y1 Y2 Y3 

LlB2 
OXA-A1 

~~~ 

'v{~ 

LIB 1 
OXA-A2 

Z1 Z2 Z3 
rI 11 rI 

Type 3 Scanner 
OXA·A3 

(1st board of logic) 

Type 2,3 or 4 
Channel Adapter #2 
(First expansion 
frame only) 
02A·A4 

~~W 

LlB3 
OXA-B1 

~~~ . 
• 

• 1 
~~~ 

Type 3 Scanner 
OXA·B2 

(2nd board of logic) 

Yi~~ 

LlB4 
OXA-B3 

EXPANSION FRAMES 
Facing card side of boards. 

o o o C···~ 

J' o o o 

LIB CABLING (PART 2) c-", 
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LIB ADDRESS ERROR AND LOCAL STORE PARITY ERROR 

2 VV0 YV 1YYYV 
ble 2 Ca 

Ca ble 1--( 

LIB Act 
Feedthr 

ive 
u Line 

A6D04 

A6002 ~ 
:::\ See Jum 

Note 

Cable 2 

Cable 1 

ive LIB Act 
Feedthr u Line 

A6004 

A6D02 ~ )\ See Jum 
Note 

1 

~ 
r\ 
" 

/ 

"-

I-

1\ 
~ 

J 

)' r-
( Cable 3 

I--

4 4 ~ ,. 

LI B Active Out 

.. Select line error ungated 

One line selected 

OE 

r--

r-

A 

r-

LIB Select 

LIB Active In 

- Local store pty err u~ted 

Local store 
Parity error LIB Select I l\ 
I I I I 2 :3 1 2 T 

4 1 4 
I I I I ~ 1 

/ 

To LIB 4 when it supports a type 1 scanner or a type 3 
scanner when located in an expansion frame. 

/// / //// 
I ) 

~ D' ( Cable 3 
t--

> II B Active Out 

Select line error ungated 
~ 

One line selected 

OE 

r--

~ 

A 

r-

LIB Select -

LI B Active In 
Local store pty err ungated 

L~al store 
LIB Select I 1\ ~ari~ ~rror. I I 

1 2 3 4 1 ~ 3 4 

: : : : 

n-
U-

LlB3 

h-

~ 

LIB4 

I 

, 

o o o 00 o o o o o o o o •

1 
'", 

~~~~~~ "'! 8,~~O 11 

Cable 2 
) ( cable1~ 

r-,--D' Cable 3 
~ 

~ ~ 4 Il 

LI B Active Out 

.... Select line error ungated 

One line selected 

A line address error is signaled 
OE to the scanner when: 

• More than one LI B is selected r-

OR I- • More than one line is selected 
on the selected LI B 

~ 

• No line is selected on the 
selected LI B A 

• A line is selected on a II B 
r--

that is not selected 
LIB Select . 

OR I---
LIB Active In 

Il Local store PlY err ungated .... 
Local Store 
Parity error LIB Select 

I I I I I I 
1 2 3 4 1 2 3 4 

Cable 2 r ) \. 

Cable 1--( 
r--

D ( Cable 3, 
r--

Unused in 
~. - Scanner 

LI B Active Out 

Select line error ungated 
LIB Address ~ 

Error --. One line selected -
'LIB Active' 

OE' -. Held at - down level in -
~ 

scanner r-

Type 2 Scanner ~ 

Interface String 2 
A 

OR I--
r-

Jumper Note: LIB Select . An external jumper between A6D02 and 
A6004 is required on fhe last LIB when: 

• LIB 3 or 4 is the last LIB attached to a LIB Active In 
Type 1 or Type 3 Scanner j Local store pry err ungated -OR, I-- • LIB 3 is the last LIB attached to the Local store 
Type 2 Scanner interface string 1 rari.ty ~rro~ LIB Select 

I- I I '. LIB 4, 5, or 6 is attached to the Type 2 II t l t t f t Scanner interface string 2 
~ ~ 

~ 

Scanner 
(type 1, type 2, or type 3) 

: : !I:: :iI 

o o o o o o 

n-
U-

I LIB 2 

n-

.s 

I LIB 1 

OR r-

OR t---

I 

OR r-

OR r--

1 

LIB ADDRESS ERROR AND LOCAL 
STORE PARITY ERROR 

o o 

C-120 



:0 

I/O GATE-INTERFACE CONNECTOR POSITIONS 

TYPE 1 8CANN E R 

Line 
Interface 
Address (Hex) 

_Bit Control 
Block Storage 
Addresses (Hex) 

See A-140 for 
relationship of 
Intedace Address and 
Bit Control Block 
Storage Address 

R 

010 ..... ..... 

2 ..... 

" 0900 
011 / 

3 / 
/ 

[.,/0910 

012 /) 
4 

/ 
/ 

1// 0920 
013 // 

5 / 
..... 

f,,"'" 0930 

000 ,,7 

2 // 
["./0800 

001 / 

3 / 
/ 

1//0810 

002 / 
4 

/ 
/ 

",/0820 

003 ..... ' 
5 / 

/ 
",/0830 

2 

3 

4 

5 

2 

3 

4 

5 

S T U 

014 /" 018// 01C ..... / 
..... 

/0940 " ..... 
/0980 ./09CO 

015 ..... 019// OlD / 
/ ..... / 

/ ..... / 

1../ 0950 /0990 /09DO 
Al 

016 /' 01A // OlE / 
/ " 

/ 

..... "0960 
/ / 

"09AO '" /09EO 
017 /" 01 B /' 01F / 

/ " / , / " 1,,/0970 1/09BO /09FO 

004 / 008 // OOC/" 
/ / 

/ / ..... 

/ 0840 / 0880 1,/08CO 
005 // 009 / ODD ..... 

" / / 
/ / / 

1/0850 /0890 /08 DO 
A2 

006 // OOA ,,I OOE// 
/ / 

/ " //0860 /08AO /08 EO 

007 ..... OOB / ..... OOF / 
/ / 

/ / ..... 

f,,/ 0870 1,.;/0880 1 ..... /08FO 

A3 

A4 

o o o o o 00 o o o o () 

--

R S T U 

" 020// 024 ;/ 028// 02C// 
2 / 

/ -

/'OA40 
/ " [.," OAOO /OA80 I./OACO 

021 / 025 / 029 " 02D ..... / 
3 ..... / / 

/ / / 
/ 

1,/OA10 /OA50 /OA90 l/OADO 
LlB2 B1 

022 / 026 /,1 02A / 02E// 
4 / ..... / 

/ / / / 
I,/OA20 ""'OA60 I,/OAAO /OAEO 
023 /' 027 // 02B// 02F /' 

5 / , 
/ / / / 

/OA30 I/OA70 ",/OABO /OAFO 

030 ..... 034// 038 // 03C,," 
2 // / " / / 

I//OBOO I./OB40 I/OB80 1,,"OBeO 
031 // 035 /" 039 " 03D / 

3 / " / . / 
/ / --/ 

/ 

1 .. /OB50 I//OB10 1//OB90 l,/OBDO 
LlBl B2 

032 " 036 ;/ 03A " 03E / 
4 // ..... / / 

/ / / 
I,/OB20 /OB60 [.,/OBAO /OBEO 
033 /" 037 / 03B// 03F / 

..... ..... / 5 / / / ..... 

1,/0830 1,/OB70 /OBBO /OBFO 

LI Bs Supporting 2 
Type 1 Scanner 

( 3 
I 

B3 

4 

5 

2 

3 

B4 

4 

018 GATE 5 

View From Outside of Frame 

BASIC FRAME 

o o o o o o o 

LlB3 

LI 8 4 

o o o o o o 00 

I/O GATE INTERFACE 
CONNECTOR POSITIONS 

o o o 

C-130 

o o 



00 o o • o 00 000000000 o 0000 o o 00 eo 

I/O G'ATE-INTERFACE CONNECTOR POSITIONS 

TYPE 2 OR 3 SCANNER # 1 AND #2 

'R S T U R S T 

030~/' 034 // 038 / / 03C/ / "\ 040 / 044// 048// 
2 /, 2 // 

" / / / , / / 
/0860 //0868 /0870 / 0878 / 0880 /0888 /0890 

031,·/; 035 ,,/ 039 // 030 /" 041 / 045// 049// 
3 / / / / 3 // 

/ / " //087A 
/ / 

/0862 /086A /0872 1,,/0882 :..-/088A 1/ 0892 
.0 

A1 LlB2 B1 

032- /" 036 // 03A/" 03E// 042 / 046 /" 04A// 
4 / / 4/' / 

/ 

//086C 
/ / / / 

/0864 /0874 / 087C [,,/0884 /088C /0894 

033 / 037// 03B// 03F // 043 // 047 /" 04B// 
5 / 5 // / / / / / / 

/0866 ,/086E /0876 [,,/087E [,,/0886 ~,/ 088E v/ 0896 
'\. 
~ 

020") 024 ,,/ 0:28 /' 02C /1 050 // 054// 058 / 
2 / / / / 2 ,/ / 

/ 
//0848 

/ / / / / 
/0840 /0850 /0858 /08AO /0848 /08BO 

021 / 025// 029 / 020 // 051 / 055 /" 059 // 
3 . // / / 3 / / / 

/ / / / / / 
~/0842 ",/084A //0852 [,,/085A 1/08A2 /08AA /08B2 

4~ ~"'~--=-'" A2 LIB 1 B2 

/ 022 ..-
ir,6 / 

02A // 02E /" 052 // 056 / 05A / 
4 ,," / / 4 / / ", 

1)/O~4C / ,/ / / / 
/0844 /0854 ",/085C 1 ... /08A4 /08AC /08B4 

023 " 027 / 02B / 02F ;,./ 053 / 057 / 05B // 
5 // / / 5 // / 

./ / 
,.. 

" / 

'\ 
1./08.yiI./ 084E ',/ 08561,/ 085E 

5;.< 
1./ 0846 [,,/08AE //08B6 

/.-_./ 

2 LlBs Supporting 2 
Type 2 or 3 Scanner 

#1 
3 3 

A3 B3 

4 4 

5 5 

2 2 

3 3 

A4 ' B4 

4 4 

01S GATE 
5 5 

View From Outside of Frame 

BASIC FRAME 

Ii 

u 
04C// 

/ 
/ 0898, 

040/" 
'/ 

1,/089A' 

04E // 
/ 

"/089C 

O4F /'/ 
/ 

1./089E 

05C // 
/ 

,/08B8 
050 / 

/ 
/ 

1/08BA 

05E / 
/ 

/'08Be 
05F /" 

/ 
/ 

1//08BE 

LlB3 

Line 
Interface 
Address {Hex} 

Character 
Control Block 
Vector Storage 
.Address (Hex) 

See B-33O 
for relatfonsnip 
of I nterface Address 
,and Character Control 
Block Vector Storage 
Address. 

II 

.R 

OBO / 
2 / 

/ 
/0960 

OBl /' 
3 " " 

/0962 

OB2/ 
4 / 

, / 
/0964 

OB3 " 
5 /" 
v/0966 

OAO /" 
2 // 

/0940 
OAl // 

3 / 
/ 

v/ OS42 

OA2/ 
4' ",/ 

,/0944 
OA3/ 

5 // 
~0946 

2 

3 

4 

5 

2 

3 

4 

5 

S T U R S T U 

OB4 / OB8 / OBC /' " OCO /" OC4 /" OC8 / OCC/, / 
/ / / 2 / / / 

/ / / '. / / / / 
1//0968 1L/0970 / 0978 ./0980 ",/ 0988 / 0990 /0998 

OB5,,/ OBS/" OBO// OCl ..- OC5/ / OC9 /" OCO /' 
3 // " " " " " / " " /096A 1// 0972 [,,/OS7A / / 09821./ /OS8A 1/ / OS92 L/,OS9A " " 

Al LIB 2 B1 
OB6 /' OBA" OBE /' OC2 " OC6// OCA,,/' OCE// 

/ / / ... 
/ / 

//097C 
4 / / / / 

,/ 096C //0974 L/ 0084 IL/OS8C ,/0994 1./099C 
OB7 // OBB / OBF/," OC3/ OC7 ,../ OCB / OCF / 

" " 5 / / / / 

" / / / / / / 
/096E //0976 ,,/OS7E " 0986 v/ 098E ,,/0996 v/ 099E 

OA4 / OA8 / OAC / 000/" 004 /" 008 / OOC / 
/ / / 2 // / ", / 

/ " / / / /' 
,,/0948 ,/OS50 /OS58 i,/09AO .. /09A8 /09BO /09B8 
OA5/' OAS/" OAO//, 001 / 005 ",/ OOS/ 000/ 

/ 3 / / / / 
/ / /' / / ", / 

1//094A 1.//0952 ,,/'095A /09A2 y/09AA /09B2 l./09BA 
A2 LIB 1 B2 

OA6,,/ OAA/' OAE // 002 / 006 ", OOA / ODE / 
/ / / 4 / / / / 

/ ' 
/ " , 

/ / 
/1JgB4 

/ 

/ ()94C /0954 / 095C /09A4 ,,/09AC /09BC 
OA7 / OAB/' OAF " 003/' 007// OOB// OOF// 

", / / 5 // / / / / / / 
v/ OS4E 1..-/ 0956 ~/ 095E //09A6 !,/09AE /09B6 ,,"'09BE 

OEO " OE4/'" OE8/ / OEC// 
LI Bs Supporting 2 // / /' / 

Type 2 or 3 Scanner L'09CO /09C8 /OSOO ,.'0908 
#2 OE1 / OE5// OE9 ,/ OED//' 

3 ",/ / 
", / / 

I//09C2 //09CA /0902 //090A 
A3 B3 

OE2/ OE6 / OEA// OEE// 
4 / ", 

/ / / / 
/09C4 1,/09CC ,/0904 /090C 
OE3/' OE7// OEB / OEF,/ 

5 
/ / 

/ ", / ,/ 

/09CS v/ OSCE 1//0906 //090E 

OFO /' OF4// OF8/", OFC// 
2 / 

/ / /' / 
/OSEO If/OSES /09FO /09F8 

OF1 / OF5// OFS // OFO /r 
3 // / 

/ / / 

I/OSE2 V/09EA ,,/09F2 /09FA 
A4 B4 

OF2/ OF6 / OFA ,," OFE /r 
4 ;/ / / / 

/ / / 

02SGATE v/ 09E4 i ... / 09EC l,-" 09.F4 /09FC 

OF3 / OF7 ,/ OFB// OFF// 
5 // / 

/ / / 
1,/09E6 1,/ OSEE 1,,/09F6 v /09FE 

View From Outside of Frame 
EXPANSION FRAME 1 

o 

L1B3 

LIB 4 

o o o 

These interface connector 
pOSitions are located at 
02S-83 when attached to 
a Type 3 scanner. 

Location of the LIB 4 
connectors shown above 
when attached to a 
Type 3 scanner. 

o 

I/O GATE INTERFACE 
CONNECTOR POSITIONS :C-140 

o 



I/O GATE-INTERFACE CONNECTOR POSITIONS 

TYPE 2 SCANNER #3AND #4 

R S T U R S T U 

130 '" '" 134',,'" 138 / 13C / / 

" 140 / 144 / 148 / 14C /" 
2 '" " / /' 2 / / / 

" '" " / / / / / / 

"'OA60 "OA68 /OA70 /DA78 "'OA80 '/OA8a //OA90 "OA9a 

131 / 135 / 139 /' 130// 141 / 145// 149 j" 140 / 
3 / / / 3 / / / 

'" / /, / / / 
/OA92 

/ 
"'OA62 ",/OA6A /OA72 ,,"'OA7A /OA82 IL/OA8A /OA9A 

Al LIB 2 Bl lIB3 
132 / 136 ,...' 13A' /" 13E /' 142 '" 146 /'" 14A // 14E ,," 

4 // / ./ / 4 / / " / 

" / / / / / 
",'GA9C /OA64 ","OA6C /OA74 1./0A7C "OA84 "OA8C "OA94 

133/' 137 /' 13B // 13F / 143// 147// 14B// 14F /' 
5 " / / 5 / / , 

'" / / / / / / / 
"'OA66 /OA6E ,,/OA76 /OA7E "OA86 "./OA8E IL/OA96 /OA9E 

120 ", 124 /' 128 / 12C / 150/'" 154/./ 158// 15C// 
2 / / / ", 2 / /, / / / /' / / 

/OA40 "OA48 /OA50 "OA5a ,,6AAO //OAAa l./OABO /OAB8 

121 ..... 125 /'" 129// 120 / 151 /" 155 /' 159// 150/' 
3 ,,/ / / 3 / / / 

/ / / / / / " 1,/OA42 v/OA4A I//OA52 /OA5A /OAA2 /OAAA I,/OA82 I,-"'OABA 
A2 LIB 1 B2 

122// 126 /'" 12A /' 12E// 152 ",/' 156 /" 15A /' 15E /' 

4 / / 4 / / / / 
/ / ' / / '/ , / / / 

/OA44 "OA4C ~/OA54 /OA5C v"'OAA4 l//OAAC /OAB4 l//OABC 
123 ,,/ 127 /' 12B;/ 12F // 153 // 157 ",/ 15B /" 15F //' 

5 /' / " 5 / / ..... / 
, ..... / ..... / , /' , / 
""'OA46 l,-""OA4E v'OA56 /OA5E ",/OAA6 I/OAAE "OAB6 ,/OABE 

160 /' 164 ,/' 168,./ 16C /' 
2 LlBs Supporting 2 /' / 

/ 
, 

/ .... .... 
Type 2 or 3 Scanner /OACO I/DAC8 ""'OADO /DAOa 

#3 161 /" 165 .... ' 169 ,,/' 160 /'" 
3 ,/ / / 3 / , / 

I//OAC2 Lr/OACA /OAD2 I-/OADA 
A3 B3 ~ 

162 / .... 166 ,,/ 16A // 16E// 
4 4 / / / , / / / 

/OAC4 /OACC /OAD4 l./OADC 
163 /'" 167// 16B /' 16F /' 

5 5 / , / / 
..... / ..... / 

/'OAC6 "OACE ,/OAD6 I,-/OADE 

170/ 174 /'" 178//' 17C /' 
2 2 / / / 

: , / / .... 
"OAEO v/OAEa ~/OAFO 1./0AF8 
171 // 175 /' 179 // 17D /' 

3 3 ./ / /' / , / /' / 

L-'" OAE2 l/OAEA I,-/OAF2 t,.. "'OAF A 
A4 B4 

172 // 176// 17A //' 17E //' 
4 4 / ..... / / 

..... / / / 
/OAE4 t,..'OAEC I,-/OAF4 /OAFC 

03S GATE 
173 // 177 ,/' 17B",/ 17F // 

5 5 / / ..... , ./ ..... / 

,/OAE6 l//OAEE /OAF6 ./OAFE 

View From Outside of Frame 

EXPANSION FRAME 2 

o o o o o o o o o o () 

These interface con
nector positions are 
located at 03S-B3 
when attached to a 
Type 3 scanner. 

Character 
Control Block 
Vector Storage 
Address (Hex) 

See B-330 
for relationsh ip 
of Interface Address 
and Character Control 
Block Vector Storage 
Address. 

R 
lBO ..... 

2 ,-
.... 

I./OB60 
1 Bl / 

3 // 
I/OB62 

182/' 
4 /' 
v/OB64 

183/ 
5 // 

Lr/OB66 

lAO / , 
2 / 

/OB40 
lAl/ 

3 // 
il/ 0842 

lA2/ 
4 // 

/OB44 
lA3/ 

5 / , 
//OB46 

2 

3 

4 

5 

2 

3 

4 

5 

o o 00 

I "crt 

S T U R S T 

184/ ..... 188 / lBC /' " lCO / lC4 /' lC8 .... '" 
/ / / 2 / ' ./ / 

/ / " / / / 

1,/OB68 /"'OB70 //OB78 ""OB80 Lr"'" OB88 I../OB90 
1B5/" lB9/ lBD// lCl / lC5// lC9 / 

..... ",' 3 / / 
/ , / / / / 

I//OB6A /"OB72' [;./OB7A lL"'OB82 iL/OB8A IL/OB92 
Al UB2 Bl 

186// 1BA / tBE// lC2/ lC6 /' lCA /' 
/ 4 " // / / 

/ / / / / 
:,/OB6C /0874 //O'B7'C'. /0884 //OB8C Lr/OB94 

187//' 1 BB / lBF // lC3./ lC7/ / lCB / 
/ / 5 ,/ / 

/' / / / , !.' , 
" OB6E /OB76 /0B7;E /OB86 ';/OB8E I"./OB96 

lA4 /'''' lA8 / lAC// 1 DO ..... " lD4 /' lD8// 
/ . / 2 / / 

/ / / .... ' 

, /' 

1// 0848 //0850 //OB58 l//OBAO //OBA8 /OBBO 
lA5/' lA9/"" lAD /' 1 Dl / lD5 ...... lD9/' 

/ / 3 / / / 
/ / / / / / 

v/ OB4A /0852 "'OB5A I../OBA2 'OBAA "OBB2 
A2 LIB 1 B2 

lA6,/ 1AA /' 1AE /' 1 D2 / lD6,/ lDA // 
/ /7 / 4 / , / 

/ ./ '" '" / 

1/'" 084C /OB54 /OB5C I/"bBA4 /OBAC /OBB4 

lA7 /' lA~/ 1AF /' 1 D3 / 1 D7 /' 1 DB /'" 
/ ...... 5 / / / 

/ , 
'" 

, ;' '" L./084E /0856 //OB5E I//OBA6 ,/OBAE ",/08B6 

1 EO " lE4,/ 1 E8/ / 
LI Bs Supporti ng 2 '// , / 

Type 2 or 3 Scanner l//OBCO //'OBC8 ;"/OBOO 
#4 1 El / lE5 /'" 1E9 /' 

3 '" 
, / 

/ 
, 

'/ 

I//OBC2 ","'OBCA ..... /OBD2 
A3 83 

1 E2 '" lE6// 1 EA /'''' 
4 // 

, 
/ , 

!,/OBC4 ","OBCC ",/OBD4 

lE3 / 1E7 /' lEB / 
5 / / / 

/ / / 

k'/OBC6 '/OBCE I,-/'OBD6 

lFO / lF4 /' lF8 /' 
2 / / / 

'" / / 
/OBEO ,/OBE8 I,-/OBFO 

1 Fl " 1 F5 ",' 1 F9 /" 
3 / / / 

;' / , 
I/OBE2 /OBEA /OBF2 

A4 B4 
1 F2 /" lF6// lFA / 

4 / '" 
;/ 

/ / / 

/OBE4 I/OBEC I,-/OBF4 

04SGATE 
lF3/ lF7 // 1 FB /" 

5 / / / 
/ / / 

1./0BE6 1/" OBEE v/ OBF6 

View From Outside'of Frame 

EXPANSION FRAME 3 

0000 o 00 o 

U 
lCC ,'" 

/ , 
,., OB98 
lCD// 

/' 

/'OB9A 

leE /' 
..... 

/ 
" OB9C 
lCF //' 

'" 
/OB9E 

lDC ..... / , 
/ 

/OBB8 
lDD / 

/ 
/ 

/OBBA 

lDE /' 
/ 

/' 

,//OBBC 
lDF /' 

/ 
/ 

1,-'" OBBE 

lEC// 
/ 

I//OBD8 

lED//,' 
/ 

l./OBDA 

lEE / 
/ 

/ 
I//OBDC 
1EF // 

/ 
/ 

/OBDE 

lFC// 
/ 

~/OBF8 
lFD / 

/ 
/ 

1./0BFA 

lFE ,/ 
/ 

" /OBFC 

lFF /' 
/ 

/ 

.. /OBFE 

o 

1/0 GATE INTERFACE 
CONNECTOR POSITIONS 

(T 
Sc 

LlB3 

'LIB 5 

ype 2 
anner Only) 

( 
LlB6 

Type 2 
canner Only) S 

These interface con
nector positions are 
located at 04S-83 
when attached to a 
Type 3 scanner. 

o 0 o o 

C-150 

o o 

I 

I 

I, 
i 



00 •• 0000000000000000 
LINE SET INDEX 

000000000000 00 

Note: Line sets 1 A, 1 B, 1 C, 1 F, and 1 H are no longer available for the IBM 3705. 
The functions these line sets provided are now performed by line set 10. 
The cables provided by IBM for the 10 line set depend on the type of 
communications terminal and its intended use. Refer to IBM Remote 
Communications Multiplexers and Terminals Installation Manual-,
Physical Planning (GA27-3006) or IBM Input/Output Equipment 
Installation Manual-Physical Planning: System/360, System/370, 
4300 Processors (GC22-7064) for information on cables. 

LINE SET PAGE REFERENCES AlD REFERENCES 

Line Line Interface Modem/Line Adapter Card Location Pin Location Card Jumper 
Set Type 

1 A Low Speed External 
Modem Attachment 

1 B Low Speed Duplex 
External Modem 

1C 

10 

1E 

1F 

1G 

lGA 

lH 

lJ 

lK 

lN 

Low Speed Local Attachment 

Medium Speed External 
Modem 

AutocalJ Unit 

Medium Speed Local Attach. 

High Speed External Modem 

High Speed External Modem 

Medium Speed Duplex 
External Modem 

MIL l88C Modem 

CCITT V.35 Modem 

Nonswitched Half-Duplex! 
Duplex CCITT X.2l Interface 

1 R Switched Duplex 
CCITT X.21 Interface 

1 S Common Carrier 56,000 bps 
Attachment 

1 T High Speed Duplex 
External Modem 

lTA High Speed Duplex 
External Modem 

1U 

lW 

lZ 

2A 

3A 

38 

4A 

High Speed Duplex CCITT 
V.35 Interface 

High Speed Local 
Attach, Half-Duplex 
CCITT V.35 Interface 

High Speed Local 
Attach, Duplex 
CCITT V.35 Interface 
Telegraph (Single Current) 

Limited Distance Type 1 
Line Adapter - Two-Wire 

Limited Distance Type 1 
Line Adapter - Four~Wire 

Limited Distance Type 2 
Line Adapter 

48 Leased Line, Line Adapter
Two-Wire 

4C Leased Line, Line Adapter
Four-Wire 

5A 2400 bps Leased 
pt-pt Integrated Modem 

5B 2400 bps Multipoint 
Control Integrated Modem 

6A 2400 bps Switched 
Integrated Modem 

LI 8 7 2400 bps Switched 
Integrated Modem with ACO 

8A 1200 bps Leased 
Integrated Modem 

Data F low Data Flow 

C-170 

C-170 

C-170 

C-200 

C-220 

C-200 

C-230 

C-232 

C-200 

C-24l 

C-243 

C-245 

C-247 

C-243 

C-230 

C-232 

C-243 

C-248 

C-248 

C-250 

C-250 

C-250 

C-250 

C-250 

C-250 

C-280 

C-280 

C-280 

C-280 

C-300 

C-190 

C-190 

C-270 

Note 1 

Note 1 

Note 1 

Note 1 

Note 1 

C-380 

C-380 

C-380 

C-380 

ALD Page Chart Chart Options 

V8020 VAOOO VA003 

V 8020 V AOOO V AOll 

VB020 

VB060 

VB080 

VB060 

V8l00 

VB160 

VB060 

VB121 

VB140 

VB200 

VB200 

VB140 

VB100 

VB160 

VB140 

VB150 

V8150 

VD020 

VF020 

VF040 

VH020 

VH040 

VH060 

VJ100 

VJ100 

VL100 

VN100 

val00 

VAOOO 

VAOOO 

VAOOO 

VAOOO 

VAOOO 

VAOOO 

VAOOO 

VAOOO 

VAOOO 

VAOOO 

VAOOO 

V AOOO 

VAOOO 

VAOOO 

VAOOO 

VAOOO 

VAOOO 

VCOOO 

VEOOO 

VEOOO 

VGOOO 

VGOOO 

VGOOO 

VJOOO 

VJOOO 

V LOOO 

VNOOO 

vaooo 

VA009 

VA004 

VA005 

VA010 

VA006 

VA006 

VA012 

VA007 

VA008 

VA017 

VA017 

VA008 

VA013 

VA013 

VA014 

VA015 

VA016 

VCOO3 

VEOO3 

VE003 

VG003 

VG004 

VG005 

VJ003 

VJ003 

VL003 

VN003 

va003 

VA007 

VA017 

VA017 

VA013 

VA013 

(=~:) 
(=~~:) 

VC004 

VE004 

VE004 

VG006 

VG007 

VG008 

VJ004 

VJ004 

V LOO4-5 

VN004-5 

va005 

LINE SET GENERAL DATA FLOW 
BCC SELECT ADAPT 

I 
~.~""""--X"""""~"""""""'" 

(SEl LINE X and CNTL OUT A) 

DATA OUT 1-7 

a 
N 
a 
U 

£1 e 
'" o 
al 

~I 
DATA IN 1-7 

.. __ x 

(SEL LINE X and CNTL OUT B) I 

8B 

9A 

1200 bps Switched 
I ntegrated Modem 

1200 bps Switched 
Integrated Modem with ACO 

lOA 1200 bps Leased Duplex 
Data I ntegrated Modem 

11 A 2400 bps Leased pt-pt 
Duplex Data Integrated 
Modem 

11 B 2400 bps Multipoint 
Control Duplex Data 
Integrated Modem 

l2A 1200 bps Leased 
Integrated Modem w/Bi
directional Interrupt Signal 

128 1200 bps Switched 
Integrated Modem w/Bi
directional Interrupt Signal 

C-300 

C-300 

C-314 

C-318 

C-318 

C-300 

C-300 

'A' CONTROL REG 

7 

DIAG 
MODE 

DATA 
TERM 
ROY 

SYNC 
MODE 

EXT 
ClK 

DATA 
RATE 
SEl 

OSC 
SEt. 1 

OSC 
SEL 2 

'B' CONTROL REG 

4 
XMIT 
MODE 

NEW 
SYNC 

REQ 
TO 
SEND 

SEND 
DATA 

7 

C-380 

C-380 

SYNC MODE 3 RCV ClK SHIFT 

EXT ClK 4 
LINE COMPARE 

6 

OSC SEl 2 7 

1 DIAG MODE 

2 DATA TERM RDY 

(SEl LINE X and CNTl IN A) 
X 5 DATA RATE SEl 

1 CLEAR TO SEND 

2 RING INDICATE 

(SEl LINE X and CNTl IN B) 3 DATA SET RDY 

4 RCV LINE SIG DET 

5 RCV DATA BUFFER MARK 

(SEL LINE X and CNTl IN C) 6 DIAG MODE 

7 BIT SERVICE 

1 BIT OVERRUN 

2 ECHO CHECK (TTY) 

3 RCV DATA SPACE 

Note: For information about IBM Line Adapters, refer to the 
following publications: 
a) Theory of Operation-IBM Line Adapters (Modems) 

S226-3003 
b) Maintenance Manual-IBM Line Adapters (Modems) 

S226-3004 

val 00 vaooo va003 

VS100 VSOOO VS003 

VU100 VUOOO VU003 

VW100 VWOOO VW003 

VW100 VWOOO VW003 

VX100 VXOOO VX005 

VX100 VXOOO VX005 

va005 

VSOO4-5 

VUOOO 

VWOOO 

VWOOO 

VX003-4 

VX003-4 

LINE SET INDEX C-160 

1II ................................ ~ .................................... $·#a ..................................... --~11111111~---------------------------------------14M" III $ _ : iiUU:U::i!::4! il$ : : I 2: 2IZ 4 s. ;:aSJ"" : i 1111111 tI iii I 'SitJi"'"E23 as 
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I LINE SET 1A, 18, 1C,1D 

Note: Line sets 1A, 1B, and 1C are no longer 
available for the IBM 3705. The functions these line 
sets provided are not performed by I!ne set 1 D. The 
cables provided by IBM for the 10 Ime se~ d~pend on 
the type of communications terminal and Its Intended 
use. Refer to IBM Remote Communications Mu.'ti
plexers and Terminals Installation Manual-PhysIcal 
Planning (GA27-3006) or IBM Input/Output Equip
ment Installation Manual-Physical Planning: System/ 
360, System/370, 4300 Processors (GC22-7064) for 
information on cables. 

LINE INTERFACE 

The line interface is a buffer for status and data, 
transferred between the scanner and the communication 
line adapter (modem, IBM Line Adapter, telegraph 
adapter). 

1. The communication I ine adapter status, RCV buffer 
status, and 'bit service trigger' status are transferred to 
the scanner during a CNTL IN B. 

2. The scanner transfers status. information to the line 
interface and the communication adapter during 
a CNTL OUT A. 

STROBE 

1. When Xmit Mode is not set, receive mode is assumed; 
and the 'strobe' pulses are obtained from the 'BCC 
strobe' pulses. 

2. When Xmit Mode is set, 'strobe' pulses are ob
tained from the selected oscillator. 

Li ne Set 1 B consists of 2 addresses. The 
low order address is the transmit line and 
the high order address is the receive line. 
Both interfaces share a common external 
cable for attaching to a single full-duplex 
modem. See VA011 for the external cable 
pin connections. 

3. The mformation transferred during the previous 
CNTL OUT A is verified during a CNTL INA. 

4. For a transmit operation, the scanner transfers 
status information to the line interface and the 
communication line adapter, and 'xmit data' bits 
to the 'send data buffer' during a CNTL OUT B. 

5. The information transferred during the previous 
CNTL OUT B is verified during a CNTL IN C. 
The status of the 'bit overrun' trigger and the RCV 
data line are also transferred to the scanner during 

a CNTL IN C. 

(Transmit Model 
XMIT ~---------------
MODE --------i~~ 

(Receive Mode') 

STROBE --"--...,r--1r---U--n, ........, r-'1 r-'1 r
(Int. Clk.l U U U U' . U U U U 
~~ 100nsapprox. 

Note: These are not scope traces. Actual timings depend on 
bit rate, oscillator speed, scan cycles, etc. 

LINE INTERFACE 

I DATA IN 1-7 

DATA OUT 1-7 

I (SEL LINE X and 
___ C_N_T_L_O_U_T_A_l ___ X 

DATA IN 1-7 

(SELLINE X and CNL T IN A) I 
I 
1 

2 
I 'A' CONTROL 6 REG 

7 

DIAG 
MODE 

DATA 
TERM 
ROY 

·1 BCC SELECT 
ADAPT 

~I-:J 
I 

.. 1 TO BCC X OSC SE L 1 

~ OSCSEL I OSCSEL2 7 
LL ... 2 TO BCC X --..... --t--' 
ctI 

~L :i 
'Q.) 

Q.) 

CJ) STROBE 
,Ir 1 
I DECODE 

.. XMIT OSC 0-3 . ." .1 OSC ... ... L SEL 

.. BCC SELECT ADAPT 

.. BCC STROBE I 
X 

OSC 
SEL 

1 

I 

OSC 
SEL 

2 

..... ... 

.. 
~ 

.. -

, 
I 
I 
I 
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LINE SET lA, lB, lC, 10 C-170 

DATA IN 7 

DATA IN 5 

DATA IN 1 

DATA IN 3 

DATA IN 4 

DATA IN 6 

X 

I 
X 

I 
X 

1 
X 

I 
X 

I 

BIT SVC /-;-1 
~C-1801 RCV DATA 

_~8..;..U_F_F_E_R_M_A_R_K_~~C-180 

CLEAR TO SEND I 
---------~~~ 

DATA SET ROY I 
I 

RCV LINE SIG DET ... 

X-

I 
(SEL LINE X and 
CNTL IN B) I 

DIAG MODE In"'\. 
Vr-------~--.----------~ C-l80 I 

2 

v 

XMIT 
MODE 

RCV 
MODE 

DATA TERM ROY .. 

(Tied to Data Set Ready in the 
external modem cable for the 
low order address transmit line 
in the 1 B) 

I 
I (STROBE) 

C C-180 
I 
I 

1 

I 
_J 

I 
I 
I 
I 
I 
I 
I 
I 

E 
Q.) 

"0 
0 
:i! 
(U 

E 
Q.) 
+-' 
X 
w 

00000 000 000000 000000 000000 000 000 00 

I. 
I 

I 
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ILINE SET 1A, 18, 1C, 10 (PART 2) 

BIT SERVICE 

'Bit service' and 'bit service reset' are ttle interlock 
controls between the scanner and the line interface. 
'Bit service' is the line interface's request to receive 
service from the scanner. 'Bit service reset' is the 
scanner's acknowledgement of the request. 

1. The negative going shift of the 'strobe' pulse 
turns on the 'bit service' trigger. 

TRANSMIT 

1. 'Bit service' is set by the negative going shift of the 
'strobe' pulse (see BIT SERVICE). 

2. Upon receipt of bit service, the scanner sets Xmit 
Mode, Req To Send, or Send Data; or a combination 
of them (depending on the operation). 

3. The data is gated into the transmit buffer by 
the negative going shift of the 'strobe' pulse. 

4. The output of the transmit buffer is converted 
to the EIA level of the communication line. 

RECEIVE 

1. Select receive data or test data. 

2. Compare the incoming bit with the status of the 
receive buffer. If the compare is equal (for example, 
the incoming bit is a 'mark', and the status of the 
receive buffer is a 'mark'), the compare output is 
inactive (not 'line change'). If the compare is not 
equal (for example, the incoming bit is a 'mark', 
and the status of the receive buffer is a 'space'), 
the compare output is active (,line change'). 

3. The incoming bit is gated into the receive buffer 
by the negative going shift of the 'strobe' pulse. 
This occurs at the approximate center of the bit. 

2. The scanner must reset the 'bit service' trigger 
before the next 'strobe' pulse. 

3. If the 'bit service' trigger is not reset, the next 
'strobe' pulse gates the output of the 'bit service' 
trigger to turn on the 'bit overrun' trigger. 

BIT SVC 

STROBE 

I (Transmit Mode) 
XMIT (~ MODE I Mode) 

Mark I 
SEND 
DATA 
BUFFER I 

Mark I I 
XMIT LJl L BUFFER Space 

Note: These are not scope traces. Actual timings depend on 
bit rate, oscillator speed, scan cycles, etc. 

Mark I 
RCV DATA I 

I 
Space I I 

(STROBEl 

Line I 
Change 

COMPARE 

RCV 
BUFFER 

Space 
Note: These are not scope traces. Actual timings depend on 
bit rate, oscillator speed, scan cycles, etc. 

0 
N 
9 
0 

S 
0 

u.. 
co 
+-' co 
Cl 
o::l 

::i 
Q) 
Q) 

r.J) 

BIT SERVICE 

BIT SVC RST 

G-170 
BIT 
SVC 
TR 

BIT OVERRUN 
~--~~~~~~~~BI~T~~~--X----------------------~ 

OVER-
RUN 
TR 

BIT OVERRUN RST 

'B' CONTROL REG 

TRANSMIT 

(SEL LINE X and 
.. CNTL OUT B) 

DATA OUT 4-7 

_II .. ·----X 
(SEL LINE X and 
CNTL IN C) 

4 

6 

7 

XMIT 
MODE 

REO 
TO 

SEND 

SEND 
DATA 

SEND DATA BUFFER 

... DATA IN 1-7 
~q~ _________ X" __ "" __ " 

BIT OVERRUN 

RCV DATA SPACE 

X1 XM,T 
BUF-
FER 

REO TOSEND 

(Monitor for SIS Break Signal - Only during transmit operation) 

RECEIVE 

LINE COMPARE 
TOBCC 

-........ -------X 
BCC SELCET I 
ADAPT . 

C-170 
DIAG MODE (Selects Test Data) 

LI N E CHANGE r----,.. .... ------------------. 

C C-170 I 
I 
I 
I 

-1 
SEND DATA MARK I 

IJ 
(ij 

U 
I 
I 
I 

I 
I 

RCV DATA MARK I 
C-170 

TEST DATA 

RCV 
BUF· 
FER 

x-... --I TEST DATA 

l.-I_.-..;..(S_T_R_O_B_E_) --@C-170 

I 
I 

LINE SET 1A, 1B, 1C, 10 C-180 
(PART 2) 

-. .......................... ~~ ........ ~ ............. Zia .. a.5as .. m .......... ~ .......................... -------------------1IIIIIIII------------------------------,';;Ii lllliS 1111 " "11i:""",aZUiliJE$4222 a wac ; il J ( JStS " 
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00000000 000000000000 0000·00000 000 00 
LOCAL ATTACHMENT INTERFACE 

Note: Line sets lC and 1 F are no longer 
available for the IBM 3705. The functions 
these line sets provided are now performed 
by line set 1 D. The cables provided by IBM 
for the 1 D I ine set depend on the type of 
communications terminal and its intended 
use. Refer to IBM Remote Communications 
Multiplexers and Terminals Installation 
Manual-Physical Planning (GA27-3006) or 
IBM Input/Output Equipment Installation 
Manual-Physical Planning: System/360, 
System/370, 4300 Processors (GC22-7064) 
for information on cables. 

iii! I 

ILINE SET 1C OR 10 

Data flow for line set lC is the same 
as line set lA. 

I LINE SET 1FOR 10 
(Non-SNA Terminals) 
Data flow for line set 1 F is the same 
as line set 1 D. 

The control program must activate 
Data Rate Select since this signal drives 
the terminal's Received Line Signal 
Detector circuit. 

I
Ll NE SET 1 F OR 1 D 
(SNA Terminals) 

See VA009 
1 (F 

1 (F 

Lin 
Lin 

orced Active) 

orced Active) 

e Interface in 
e Set 1 C 

Lin 
Lin 

e Interface in 
e Set 1 F 

B02 

B04 

010 

006 

003 

B08 

B06 

B05 

008 

B02 

B04 

003 

B08 

006 

BOO . 

B05 

008 

I nterface names as 
seen from the line set 

Lin 
Lin 

e Interface in 
e Set 1 F 

B02 

B04 

003 

BOO 

006 

BOO 

B05 

008 

Transmitted Data 

Received Data 

~ New Sync 

Data Rate Select 

Data Terminal Ready 

__ Data Set Ready ) 
~ Request To Send 

__ Clear To Send ) 
- Signal Ground 

Transmitted Data 

Received Data 

Data Terminal Ready 

__ Data Set Ready -
Data Rate Selector 

Request To Send 

Clear To Send ") 
Signal Ground 

Transmitted Data 

Received Data 

Data Terminal Ready 

_ Data Set Ready ) -
Data Rate Selector 

Request To Send 

Clear To Send 

- Signal Ground 

I 
I 
I 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 

I 
I 
I 
I 

! 
I 
I 
I 
I 

I 

I 
I 
I 
I 
I 
I 

I 
T 
I 
I 

I 

Transmitted Data 
2 

Rec~ived Qa!a ... 3 
Data Set Ready .. 6 
Rec'd Line Sig. Detector. 8 

IBM 
Terminal 

Request To Send 
4 C Clear To Send 
5 

7 

Transmitted Data 
2 

Received Data .. 3 
qata Set Ready .. 

.. ~ 6 
Data Terminal Ready 

20 
Rec'd Line Sig. Detector IBM Non-SN 

· 8 Terminal 
Request To Send 

(Clear To Send 
4 

5 · 

A 

7 
:t:·, , 

"'i!, I nterface names as 
seen from the terminal 

Transmitted Data 
2 

Received Data ... 3 
Data Set Ready 

6 --. 
Data Terminal Ready 

20 
IBM SNA Rec'd Line Sig. Detector 

· 8 Terminal 
Request To Send 

( Clear To Send 
4 

5 · 
7 

LOCAL ATTACHMENT 
INTERFACE C-190 
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LINE SET 1D, 1F, 1H 
Note: Line sets IF and lH are no longer available 
for the IBM 3705. The functions these line sets 
provided are now performed by line set 1 D. The 
cables provided by IBM for the 1 D line set depend 
on the type of communications terminal and its 
intended use. Refer to IBM Remote Communications 
Multiplexers and Terminals Installation Manual
Physical Planning (GA27-3006) or IBM Input/Output 
Equipment Installation Manual-Physical Planning: 
System/360, System/370, 4300 Processors 
(GC22-7064) for information on cables. 

LINE INTERFACE 

The line interface is a buffer for status and data, 
transferred between the scanner and the communication 
adapter (external modem-1 D and 1 H, or the local 
attachment-1 F). 

Line Set 1 H (Duplex with an External Modem) 

This line set consists of a transmit line interface on 
an even address anda receive line interface on an odd 
address. Hardware is present in this line set for the 
transmit address where the modem interface lines are 
marked with fl!l . Hardware is present in this line set 
for the receive address where the modem interface 
lines are marked with 1m . 

1. The communication line adapter status, RCV buf
fer status, and 'bit service' trigger status are trans
ferred to the scanr:ter during a CNTL IN B. 

STROBE 

1. When Xmit Mode and Ext Clk are not set, receive 
mode and internal clock are assumed; and the 
'strobe' pulses are obtained from the 'BCC strobe' 
pulses. 

2. When ExtClk is set, 'strobe' pulses are obtained 
from the modem clock (through tha 'clock shift' 
trigger). 

3. When Xmit Mode is set, 'strobe' pulses are 
obtained from the selected oscillator (internal 
clocking) or from the modem clock (external 
clocking). 

I LINE INTERFACE 
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LINE SET 10, 1F,1H C-200 

See C-190 for line set 1 F 
jumper configurations in 
the local attachment cable. 

DATA IN 7 X----B-IT-S-V-C---G C-210 I 
I RCV DATA 

BUFFER MARK ~ I r ~ C-210 
DATA IN 5 

DATA IN 1 I DATA IN 1-7 
X CLEAR TO SEND ~ fl!l 
I 

Pml 
imlPm 
1m 

DATA OUT 1-7 I 
1 

1 

(SEL LINE X I 
and CNTL OUT A) ------------------X 

2. The scanner transfers status information to the line 
I 

interface and the communication adapter, during a 

CNTL OUT A. DIAG 
DATA 
TERM 

SYNC EXT 

3. The information transferred during the previous 
CNTL OUT A, is verified during a CNTL IN A. 

4. For a transmit operation, the scanner transfers 
status information to the line interface and the 
communication adapter, and xmit data bits 

to the send data buffer during a CNTL OUT B. 

5. The information transferred during the previous 
CNTL OUT B, is verified during a CNTL IN C. 

MODE ROY MODE CLK 

1 
BCC SELECT 

~ ADAPT 

1 

SYNC I DATA MODE 3 
~ TO BCC SYNC 

EXT CLK I 
I 
~ TO BCC X _E_X_T_C_L_K-tI~ 

a OSC SEl 1 I 
N TO BCC OSC SEL 1 C?.. X -----..... -t--r 
u OSC SEl 2 ! £ 1 oC TO_BCC x_OSC ~EL 2 

The status of the 'bit overrun' trigger and the ~ 

ReV data line, are also transferred to the scanner ~ 
during a CNTL INC. :i 

(Transmit Mode) 
XMIT .I 

OJ 
OJ 
CIl 

STROBE 

XMIT OSC 0-3 

BCC SELECT ADAPT 

DATA IN 2 RING INDICATE 
X ---------~ .... -

(§EL_LlNE X and ~NTL IN A). I 
X-----------~---~ __ -DATA IN 3 DATA SET ROY 

'A' CONTROL REG. 

DATA OSC 
RATE SEL 
SEL 1 

EXT ClK 

7 

OSC 
SEL 

2 

I 
X-----------------~ __ -DATA IN 4 RCV LINE SIG DEl' 

I 
X--"~ 0 

DATA IN 6 
C-210 

(SEl LINE X and 
CNTL IN B) I 

2 

5 

DIAG MODE MODEM WRAP 

(10 and 1 H only) 

DATA TERM ROY 

DATA RATE SEL 

I 
Pml 

Pm 1 ~/ 
fZ!l .::: 
, 1,'''1~!;i~: 

Data Term Rdy for a 1 H receive line address (odd) is iiIL:. ·1 E 
jumpered in the modem cable to Data Set Hdy for the imW' "5 
corresponding transmit line address (even!. ,,' ~ 

~ 

_ ~. J ~ ------------- Ie::::: 
QJ 

(XMIT CLOCK FROM MODEM) 
X-------------------------------------~~- Pm I ~ 

o 
~ 

MODE ______________ ~?~ 

(Receive Mode) BCCSTROBE ---~~----------------_1~~~~ --.~~----~--------------X 

STR OBE -, r---1 .... r---lrl h ..--, ..--, r-1 r--
(lnt.Clk.) U U U U "U U U U 
~~ 100 ns approx. 

~~~~~~k.) • • • .~u-u-u-u-
-.....j ~ 7 us max. 

Note: These are not scope traces. Actual timings depend on 
bit rate, oscillator speed, scan cycles, etc. 

BCC SE LECT ADAPT 
~ 

.. RCV CLOCK SH I FT TO BCC !-------.... -------------t 
RST CLOCK SHIFT TR 

C)OOOOOOOOOOO 000000 000000 000000 00 
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LINE SET 10, 1F, 1H (PART 2) 

BIT SERVICE 

'Bit service' and 'bit service reset' are the interlock 
controls between the scanner and the line interface. 
'Bit service' is the line interface's request to receive 
service from the scanner. 'Bit service reset' is the 
scanner's acknowledgement of the request. 

1. The negative going shift of the 'strobe' pulse 
turns on the 'bit service' trigger. 

TRANSMIT 

1. 'Bit service' is set by the negative going shift of the 
'strobe' pulse (see BIT SERVICEI. 

2. Upon receipt of bit service, the scanner sets Xmit 
Mode, Req To Send, New Sync, or Send Data; 
or a combination of them (depending on the 
operati on). 

3. The data is gated into the transmit buffer by 
the negative going shift of the 'strobe' pulse. 

4. The output of the transmit buffer is converted 
to the EIA level of the communication line. \ 

RECEIVE 

1. Select receive data or test data. 
2. Compare the incoming bit with the status of the 

receive buffer. If the compare is equal (for example, 
the incoming bit is a 'mark', and the status of the 
receive buffer is a 'mark'l, the compare output is 
inactive (not 'line change'). If the compare is not 
equal (for example, the incoming bit is a 'mark' 
and the status of the receive buffer is a 'space'), 
the compare output is active ('line change'). 

3. The incoming bit is gated into the receive buffer 
by the negative going shift of the 'strobe' pulse. 
This occurs at the approximate center of the bit. 

iii 

2. The scanner must reset the 'bit service' trigger 
before the next 'strobe' pulse. 

3. If the 'bit service' trigger is not reset, the next 
'strobe' pulse gates the output of the 'bit service' 
trj,gger to turn on the 'bit overrun' trigger. 

BIT SVC 

(STROBE) 

(Transmit Mode) 
XMIT 

~ MODE Mode) 

SEND 
DATA I BUFFER Space 

Mark I I 
XMIT Space UI L BUFFER 

Note: These are not scope traces. Actual timings depend on 
bit rate, oscillator speed, scan cycles, etc. 

RCV 
DATA 

Mark 

Space 

(STROBE) 

L.,t1e 

Ghangel 

COMPARE 

RCV 
BUFFER 

Space 

Note: These are not scope traces. Actual timings depend on 
bit rate, oscillator speed, scan cycles, etc. 

0 
N 
9 u 
~ 
0 
u: 
ttl .... 
ttl 

CI 
r:o 
::i 

Q) 

c15 

I BIT SERVICE 
C-200 A 

I BIT SVC RST 

BIT SVC 

BIT 
SVC 
TR 

(STROBE) 
C C'200 I 

I 
I BIT OVERRUN 

~--~~~~~--~~B~'T~--4----X--------------~------~ I 
1 

OVER-
RUN 
TR 

1 

~-
BIT OVERRUN RST 

I TRANSMIT 

(SEL LINE X and 

1 

CNTL OUT B) 
~ 

DATA OUT 4-7 
"'~"' ____ X 

I 
I (SEL LINE X and 

CNTL IN C) 

DATA IN 1-7 

'B' CONTROL REG. 

4 

7 

XMIT 
MODE 

NEW 
SYNC 

REO 
TO 

SEND 

SEND 
DATA 

SEND DATA BUFFER 

I .. x .... ~_ ... __ .. 

BIT OVERRUN 

I RCV DATA SPACE 

i RECEIVE 

(Monitor for SIS Break Signal-Only 
During Transmit Operation) 

C-200 D 
DIAG MODE 

NOT DTR 

LINE COMPARE 
TO BCC LINE CHANGE 

-~------....... X----""""""--t 
_~--B-C-C~S-E~L-E-C-T __ ~I· ADAPT • 

C·200 

TEST DATA 

Bl-~~::::':2----tt--r---. 
BUFFER MARK ReV 

, BUF
FER 

-----1 
I 

.. FE 11 
~ 

SEND DATA 
MARK 

NEW SYNC 

REO TO SEND 
Pm I] 
Pm I ~ 

Q) 

"C I ~ 

(Selects Test Data) 

X------I 

1 

--i 
I 

RCV DATA MARK 1 

______ -, Eml .--- TEST DATA 

1 

I ISTROBEI r:::l L.. ______ ~ C-200 

LINE SET 10, lF, lH 
(PART 2) C-210 
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LINE SET 1E 

The Auto Call interface is a buffer for status and data 
transferred between the scanner and the external Auto
matic Calling Unit (ACU). 

1. ACU status is transferred to the scanner during 
a CNTL IN B. 

2. The scanner transfers information to the ACU 
during a CNTL OUT B (after a 'bit service' 
request). 

3. The information, transferred during the previous 
CNTL OUT B, is verified during a CNTL INC. 

BIT SERVICE 

'Bit service' and 'bit service reset' are the interlock con
trols between the scanner and the Auto Call interface. 'Bit 
service' is the Auto Call interface request to receive service 
from the scanner. 'Bit service reset' is the scanner's ac
knowledgement of the request. 

1. The negative going shift of the 'strobe' pulse turns 
on the 'bit service' trigger. 'Strobe' pulses are ob
tained from the 'BCC strobe' pulses (derived from 
internal oscillator 0). 

2. The scanner must reset the 'bit service' trigger before 
the next 'strobe' pulse. 

3. If the 'bit service' trigger is not reset, the next 
'strobe' pulse gates the output of the 'bit service' 
trigger to turn on the 'bit overrun' trigger. 
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DATA OUT2-7 

(SEL LINE X and CNTL OUT B) 

2 

NBS 

(SEL LINE X and CNTL IN C) 
X 

DATA IN 1-7 

_(S_E_L_L_I_N_E_X __ a_nd __ C_N_T_L_I_N~C_) _____ X 

.. BIT SVC RST - --
-~ 

BIT f-
OVRN 

• BIT OVERRUN RESET TR 
--;.~~-----------------------------------------------~. 

BCC SELECT ADAPT -_-----.,-------1 OR 1--------. 

LINE COMPARE TO BCC 

SELECT LINE X -""'_--------1 OR 1----_ 

AUTOCALL PRESENT 

DATA IN 2 PND 

OLO 

PWI 

00000 

I 
I 
I 
I' 
I 
I 
I 
I 
I 

LINE SET1E 
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LINE SET 1G, 1T 

LINE SET 1T (High Speed Duplex External 
Modem) 

Line Set·1 T consists of two 1 G line sets cabled to a 
single external modem. Each line interface requires 
a single partition. Partitions must have adjacent 
addresses (0 and 2,4 and 6, 8 and 1:\, C and E). The 
transmit address must be the low order address 
(0, 4, 8 or C) and the receive address must be the 
high order address (2, 6, A or E). 

The hardware for transmit and hardware for 
receive are identical, and for this illustration they are 
shown combined, but actually they are independent 
of each other, both in hardware and operation. 
Hardware used for transmit operations is marked 
with II ' and hardware used for receive operations is 
marked with iii . 
See VA013 for how the modem signal lines are 
connected to the line interfaces. 

LINE INTERFACE 

The line interface is a buffer to status and data, 
transferred between the scanner and the modem. 

1. The communication line adapter status, RCV buf
fer status, and 'bit service' trigger status are trans
ferred to the scanner during a CNTL IN B. 

2. The scanner transfers status information to the line 
interface and the communication adapter during a 
CNTL OUT A. 

3. The information transferred during the previous 
CNTL OUT A is verified during a CNTL INA. 

4. For a transmit operation, the scanner transfers 
status information to the line interface and the 
communication line adapter, and 'xmit data' bits 
to the 'send data buffer' during a CNTL OUT B. 

5. The information transferred during the previous 
CNTL OUT B is verified during a CNTL IN C. 
The status of the 'bit overrun' trigger and the 
RCV data line are also transferred to the scanner 
during a CNTL IN C. 

STROBE 

1. When Xmit Mode and Ext Clk are not set, receive 
mode and internal clock are assumed; and the 
'strobe' pulses are obtained from the 'BCC strobe' 

pulses. 
2. When Ext Clk is set, 'strobe' pulses are obtained 

from the modem clock (through the 'clock shift' 
trigger). 

3. When Xmit Mode is set, 'strobe' pulses are 
obtained from the selected oscillator (internal 
clocking) or from the modem clock (external 

clocking). 

(Transmit Mode) 
XMIT .I 
MODE-____________ ~l~ 

(Receive Mode) 

LINE SET 1G, 1T 

LINE INTERFACE 

DATA IN 1-7 

DATA OUT 1-7 

DATA IN7 
X 

BIT SVC G C-231 

I RCV DATA 
DATA IN 5 

X 
BUFFER MARK G C-231 

I DATA IN 1 CLEAR TO SEND 

II X '4 
DATA IN 2 I RING INDICATE a-X 4 

I 
I 
I 

(SEL LINE X I (SEL LINE X and CNTL IN A) DATA IN 3 I 
X 

DATA SET ROY I 
~ 11m and CNTL OUT A) 

-'--;~"';';";~"';;;":;"';"';'~--X 

I 
DIAG 

DATA SYNC EXT 
MODE 

TERM 
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LINE SET 1G, lT (PART 2) 

BIT SERVICE 

'Bit service' and 'bit service reset' are the interlock 
controls between the scanner and the line interface. 
'Bit service' is the line interface's request to receive 
service from the scanner. 'Bit service reset' is the 
scanner's acknowledgement of the request. 

1. The negative going shift of the 'strobe' pulse 
turns on the 'bit service' trigger. 

---------

TRANSMIT 

1. 'Bit service' is set by the negative going shift of the 
'strobe' pulse (see BIT SERVICE) 

2. Upon receipt of bit service, the scanner sets Xmit 
Mode, Req To Send, New Sync, or Send Data; 
or a combination of them (depending on the 
operation ). 

3. The data is gated into the transmit buffer by 
the negative going shift of the 'strobe' pulse. 

4. The output of the transmit buffer is converted 
to the Digital level of the communication line. 

RECEIVE 

1. Select receive data or test data. 

2. Compare the incoming bit with the status of the 
receive buffer. If the compare is equal (for example, 
the incoming bit is a 'mark', and the status of the 
receive buffer is a 'mark'), the compare output is 
inactive (not 'line change'). If the compare is not 
equal (for example, the incoming bit is a 'mark' 
and the status of the receive buffer is a 'space'), 
the c~mpareoutput is;{active ('line change'). 

.3. The incoming bit is gated into the receive buffer 
by the negative going shift of the 'strobe' pulse. 
This occurs at the approximate center of the bit. 
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2. The scanner must reset the 'bit service' trigger 
before the nex, 'strobe' pUlse. 

3. If the 'bit service' trigger is not reset, the next 
'strobe' pulse gates the output of the 'bit service' 
trigger to turn on the 'bit overrun' trigger. 
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SEND 
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I 
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I 

I I 
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Note: These are not scope traces. Actual timings depend on 
bit rate, oscillator speed, scan cycles, etc. 
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LINE SET 1GA,1TA 

LINE SET 1TA (High Speed Duplex External 
Modem) 

Li ne Set 1 T A cons ists of two 1 GA line sets cabled to a 
single external modem. Each line interface requires 
a single partition. Partitions must have adjacent 
addresses (0 and 2). The transmit address must be 
the low order address (0) and the receive address must 
~e the high order address (2). 

The hardware for transmit and hardware for 
receive are identical, and for this illustration they are 
shown combined, but actually they are independent 
of each other, both in hardware and operation. 
Hardware used for transmit operations is marked 
with II ' and hardware used for receive operations is 
marked with iii . 
See VA013 for how the modem signal lines are 
connected to the line interfaces. 

LINE INTERFACE 

The line interface is a buffer to status and data, 
transferred between the scanner and the modem. 

1. The communication line adapter status, RCV buf
fer status, and 'bit service' trigger status are trans
ferred to the scanner during a CNTL IN B. 

2. The scanner transfers status information to the line 
interface and the communication adapter during a 
CNTL OUT A. 

3. The information transferred during the previous 
CNTL OUT A is verified during a CNTLI N A. 

4. For a transmit operation, the scanner transfers 
status information to the line interface and the 
communication line adapter, and 'xmit data' bits 
to the 'send data buffer' during a CNTL OUT B. 

5. The information transferred during the previous 
CNTL OUT B is verified during a CNTL INC. 

o 0000 0"','·',0·" 
.' .. ' ~ -' . 

LINESeT1GA; 1TA 

STROBE 

1. When Xmit Mode and Ext Clk are not set, receive 
mode and internal clock are assumed; and the 
'strobe' pulses are obtained from the 'BCC strobe' 

pulses. 

I LINE INTERFACE 

DATA IN 1-7 
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DATA IN 2 

X 

I 
X 

I 
X 

I 
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---------------~ ~236 
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2. When Ext Clk is set, 'strobe' pulses are obtained 

from the modem clock (through the 'clock shift' 

trigger). I DATA OUT 1-7 X 
RING INDICATE II 

---------------~.- •• ·i~~ 

3. When Xmit Mode is set, 'strobe' pulses are 
obtained from the selected oscillator (internal 
clocking) or from the modem clock (external 
clocking). 
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LINE SET 1GA, 1TA (PART 2) 

BIT SERVICE 

'Bit service' and 'bit service reset' are the interlock 
controls between the scanner and the line interface. 
'Bit service' is the line interface's request to receive 
service. from the scanner. 'Bi~service reset' is the 
scanner's acknowledgement of the request. 

1. The negative going shift of the 'strobe' pulse 
turns on the 'bit service' trigger. 

2. The scanner must reset the 'bit service' trigger 
before the nek t 'strobe' pulse. 

3. The additional stage of bit buffering used in the 
transmit ancj receive lines o,f the 1GA and 1TA 
line sets is'not used on the 1Gand 1T line sets. 

----- ----- ----- ----- ----- ------'--"'-'-'-' ---'--" 

TRANSMIT 

1. 'Bit service' is set by the negative going shift of the 
'strobe' pulse (see BIT SERVICE) 

2. Upon receipt of bit service, the scanner sets Xmit 
Mode, Req To Send, New Sync, or Send Data; 
or a combination of them (depending on the 
operation). 

3. The data is gated into the transmit buffer by 
the negative going shift of the 'strobe' pulse. 

4. The output of the transmit buffer is converted 
to the Digital level of the communication line. 

RECEIVE 

1. Select receive data or test data. 
2. Compare the incoming bit with the status of the 

receive buffen If the compare is equal (for example, 
the incoming bit is a 'mark', and the status of the 
receive buffer is a 'rnark'), the compare output is 
inactive (not 'line change'). If the compare is not 
equal (for example, the incoming bit is a 'mark' 
and the status of the receive buffer is a 'space'), 
the compare output is active ('line change'). 

3. The incoming bit is gated into the receive buffer 
by the negative going shift of the 'strobe' pulse. 
This occurs at the approximate center of the bit. 
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BITSVC 

(STROBE) 
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LINE SET 1J 

LINE INTERFACE 

The line interface is a buffer for status and data, 
transferred between the scanner and the communication 
I.ine adapter or modem. 

1. The communication line adapter status, RCV buf
fer status, and 'bit service' trigger status are trans· 
ferred to the scanner during a CNTL IN B. 

2. The scanner transfers status information to the line 
interface during a CNTL OUT A. 

3. The information transferred during the previous 
CNTL OUT A is verified during a CNTL INA. 

4. For a transmit operation, the scanner transfers 
status information to the line interface and 
transmits a data bit to the 'send data buffer' 
during a CNTL OUT B. 

5. The information transferred during the previous 
CNTL OUT B is verified during a CNTL INC. 
The status of the 'bit overrun' trigger and the 
RCV data line are also transferred to the scanner 
during a CNTL IN C. (The type 2 scanner ignores 
'bit overrun' and holds 'bit overrun reset' on solid.) 

STROBE 

1. When Xmit Mode and Ext Clk are not set, receive 
mode and internal clock are assumed; and the 
'strobe' pulses are obtained from the 'BCC strobe' 
pulses. 

2. When Ext Clk is set, 'strobe' pulses are obtained 
from the modem clock (through the 'clock shift' 
trigger). 

3. When Xmit Mode is set, 'strobe' pulses are 
obtained from the selected oscillator (internal 
clocking) or from the modem clock (external 
clocking). 

EXTERNAL CAPACITOR JUMPER 

Each line set 1.,1 must have an external capacitor 
installed. The value of the capacitor is determined 
by the speed of the line. Refer to VA007 for the 
capacitor value and plugging location. 

(Transmit Mode) 

~~~E ____________ ~~?~ 
(Receive Mode) 

STROBE --, r--t r--1"--'~h 1"1 ., ., r-
IInt.Clk.) U U U U "U U U U 
~~ 100 ns approx. 

~~~~~~k.1 II • II .~~ 
~ I--- 7 us max. 

Note: These are not scope traces. Actual timings depend on 
bit rate. oscllI.ator speed, scan cycles. etc. 
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LINE SET 1J (PART 21 

BIT SERVICE 
'Bit service' and 'bit service reset' are the interlock 
controls between the scanner and the line interface. 
'Bit service' is the line interface's request to receive 
service from the scanner. 'Bit service reset' is the 
scanner's acknowledgement of the request. 

1. The negatIve going shift of the 'strobe' pulse 
turns on the 'bit service' trigger. 

TRANSMIT 
1. 'Bit service' is set by the negative going shift of the 

'strobe' pulse (see BIT SERVICE) 

2. Upon receipt of bit service, the scanner sets Xmit 
Mode, Req To Send, New Sync, or Send Data; 
or a combination of them (depending on the 
operation). • 

3. The data is gated into the transmit buffer by 
the negative going shift of the 'strobe' pulse. 

4 The output of the transmit buffer is converted to 
the MIL l88C level of the communication line. 
The driver circuit outputs are: 

j l-M-A-R-K--- +5.97V 
J.-.:.':':';"';';~--- +5.30V 

SPACE'I 
·5.29V 
·5.75V---~....;.;;;..;;;..., 

RECEIVE 
1. Select,receive data or test data. 

o 

2. Compare the incoming bit ~ith the status of the 
receive buffer. If .the compare is equal (for example, 
the incoming bit is a 'mark', and the status of the 
receive buffer is a 'mark'), the compare output is 
inactive (not 'line change'). If the compare is not 
equal (for example, the incoming bit is a 'mark' 
and the status of thereceive buffer is a 'space'), 
the com~re output is active ('line change'). 

.3. The incoming bit is gated into the receive buffer 
by the negative going shift of the 'strobe' pulse. 
This occurs at the approximate center of the bit. 
The MIL188 differenti{J1 voltage levels referenced 
tosignal gound for RCV DATA, RCV CLOCK, and 
XMIT CLOCK should be within this range. 

~----- +7.0V 
...--____ ....;-I-M-A-..R---K;...;.;.-- +O.5V 

-O.QV . / 
·:SPACE -7.0V . 

o o o o o o 

2. The scanner must reset the 'bit service' trigger 
before the nex[ 'strobe' pulse. 

o 

3. If the 'bit service' trigger is not reset, the next 
'strobe' pulse gates the output of the 'bit service' 
trigger to turn on the 'bit overrun' trigger. 
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ILINE SET 1K, 18, 1U 

LINE SET 1U (High Speed Duplex CCITT V.35 
Interface) 

Line set 1 U consists of two 1 K/l S line sets cabled to a 
single external modem. Each line interface requires a 

I 
single partition. Partitions must have adjacent addresses. 
(0 and 2, 4 and 6, 8 and A, C and E). The transmit 
address must be the low order address (0, 4, 8, or C) and 
the receive address must be the high order address (2, 6, 
A or E). 

The hardware for transmit and hardware for receive are 
identical and for this illustration they are shown 
combined, but actually they are independent of each 
other,both in hardware and operation. Hardware used 
for transmit operations is marked with II, and hardware 
used for receive operations is marked with iii. See 
VA014 for how the modem signal lines are connected to 
the line-interfaces. 

STROBE 

1. If the receive clock shift is not received from the 
modem when in receive mode, the backup 'strobe' 
pulses are obtained from the 'BCC strobe' pulses 
(see C-060). 

2. During receiv~ mode, when Ext Clk is set, 'strobe' 
pulses are obtained from the modem clock (through 
the 'clock shift' trigger). 

3. When Xmit Mode is set, 'strobe' pulses are obtained 
from the modem clock (external clocking). 

The modem clock pulses (Xmt clock and RCV 
clock) are received at the CCITT V35 levels. The 
range of levels is as follows: 

/
r------ +O.66V 

SPACE 
/1------- +0.44V 

-O.44V -----;-
MARK 

-0.66V ------' 

These levels are differential voltage levels measured 
between each side of the balanced line. 

o o o o o o o 

LINE INTERFACE 

The line interface is a buffer for status and data, 
transferred between the scanner and the modem. 

1. The modem status, RCV buffer status, and 
'bit service' trigger status are transferred to 
the scanner during a CNTL in B. 

2. The scanner transfers status information to the line 
interface during a CNTL OUT A. 

3. The information transferred during the previous 
CNTL OUT A is verified during aCNTL I N A. 

4. For a transmit operation, the scanner transfers 

status information to the line interface and 
transmits a data bit to the 'send data buffer' 
during a CNTL OUT B. 

LINE SET lK, lS, lU C-243 

DATA IN 7 BIT SVC 0 
--x . A .. C-244 I I ReV DATA 

..:;..:...;".;;..:...:....:...:...:....:::.. X BUFFER MARK ~' 
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DATA IN 1-7 ~ -

~~ ............................................ ~~ .. .-r I RING INDICATE 
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~ DATA OUT 1-7 X I 
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I 
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I 
DATA IN 6 ! I 
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RDY SEl 1 2 I 
I 

DIAG MODE 
BCC SELECT C-244 

., ADAPT NOT DTR 

TO BCC SYNC 
~ X-----J 

LINE INTERFACE 

I 5. The information transferred during the previous 

CNTL OUT B is verified during a CNTL IN C., 
The status of the 'bit overrun' trigger and the 
RCV data line are also transferred to the scanner 
during a CNTL IN C. (The type 2 and 3 scanner 
ignores 'bit overrun' and holds 'bit overrun reset' 
on solid.) 

I 
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--- --- --- --
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LINE SET 1K, 1S, 1U (PART 2) 

BIT SERVICE 

'Bit service' and 'bit service reset' are the interlock 
controls between the scanner and the line interface. 
'Bit service' is the line interface's request to receive 
service from the scanner. 'Bit service reset' is the 
scanner's acknowledgement of the request. 

1. The negative going shift of the 'strobe' pulse 
turns on the 'bit service' trigger. 

TRANSMIT 

1. 'Bit service' is set by the negative going shift of the 
'strobe' pulse (see BIT SERVICE) 

2. Upon receipt of bit service, the scanner sets Xmit 
Mode, Req To Send, New Sync, or Send Data; 
or a combination of them (depending on the 
operation ). 

3. The data is gated into the transmit buffer by 
the negative going shift of the 'strobe' pulse. 

4. The output of the transmit buffer is converted to 
the CCITT V.35 level of the communication line. 
The range of levels is as follows: 

,------+O.66V 
/ SPACE 

-O.44V ______ ~fr------- +O.44V 
MARK / 

-{).66V -----....1 
These levels are differential voltage levels measured 
between each side of the balanced time. 
RECEIVE 

1. Select receive data or test data. 

2. Compare the incoming bit with the status of the 
receive buffer. If the compare is equal (for example, 
the incoming bit is a 'mark', and the status of the 
receive buffer is a 'mark'), the compare output is 
inactive (not 'line change'). If the compare is not 
equal (for example, the incoming bit is a 'mark' 
and the status of the receive buffer is a 'space'). 
the compare output is active ('line change'). 

3. The incoming bit is gated into the receive buffer 
by the negative going shift of the 'strobe' pulse. 
This occurs at the approximate center of the bit. 
The received data is at the CCITT V.35 levels as 

described above. 

2. The scanner must reset the 'bit service' trigger 
before the nex( 'strobe' pulse. 

3. If the 'bit service' trigger is not reset, the next 
'strobe' pulse gates the output of the 'bit service' 
trigger to turn on the 'bit overrun' trigger. 
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(STROBE) 

(Transmit Mode) 
XMIT 

~ MOnE Mode) 
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DATA I BUFFER Space 
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Ln L XMIT Space 
BUFFER 

Note: These are not scope traces. Actual timings depend on 
bit rate, oscillator speed, scan cycles, etc. 
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LINE SET lN C-245 

LINE SET 1N (CCITT X.21 Interface - Duplex or Half - Duplex Nonswitched) CCITT X.21 
CONTROL AND 

LINE INTERFACE 

The line interface is a buffer for status and data, 
transferred between the scanner and the commun ication 
adapter (data cirCUit-terminating equipment-DCE). 

1. The communication line adapter status, RCV buf
fer status, and 'bit service' trigger status are trans
ferred to the scanner during a CNTL IN B. 

2. The scanner transfers status information to the line 
interface and the communication adapter, during a 
CNTL OUT A. 

3. The information transferred during the previous 
CNTL OUT A, is verified during a CNTL IN A. 

4. For a transmit operation, the scanner transfers 
status information to the line interface and the 
communication adapter, and xmit data bits 
to the send data buffer during a CNTL OUT B. 

5. The infromation transferred during the previous 
CNTL OUT B, is verified during a CNTL IN C. 
The status of the 'bit overrun' trigger and the 
RCV data line, are also transferred to the scanner 
during a CNTL IN C. 

f 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
01 
C\I 

~I 
~I --- ---- --- ------------- - ------ 8 

STROBE 

1. When Xmit Mode and Ext Clk are not set, receive 
mode and internal clock are assumed; and the 
'strobe' pulses are obtained from the 'BCC strobe' 
pulses. 

2. When Ext Clk is set, 'strobe' pulses are obtained 
from the DCE clock (through the 'clock shift' 
trigger). 

3. When Xmit Mode is set, 'strobe' pulses are 
obtained from the selected oscillator (internal 
clocking) or from the DCE clock (external 
clocking). 

Notes: 

1. These are not scope traces. Actual timings depend 
on bit rate, oscillator speed, scan cycles, etc. 

2. Approximately 26 bit times after it is activated, 
CLEAR TO SEND becomes effective. 

3. Approximately 17 bit times after RECEIVE drops 
to '0' and INDICATE turns OFF, DATA SET 
READY becomes inactive. 
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LINE SET 1N (PART 2) 

I (CCITT X.21 Interface - Duplex or Half - Duplex Nonswitched) 
BIT SERVICE 

'Bit service' and 'bit service reset' are the interlock 
controls between4he scanner and the line interface. 
'Bit service' is the line interface's request to receive 
service from the scanner. 'Bit service reset' is the 
scanner's acknowledgement of the request. 

1. The negative going shift of the 'strobe' pulse 
turns on the 'bit service' trigger. 

2. The scanner must reset the 'bit service' trigger 
before the next 'strobe' pulse. 

3. If the 'bit service' trigger is not reset, the next 
'strobe' pulse gates the output of the 'bit service' 
trigger to turn on the 'bit overrun' trigger. 

- -- - --- ----

TRANSMIT 

1. 'Bit service' is set by the negative going shift of the 
'strobe' pulse (see BIT SERVICE). 

2. Upon receipt of bit service, the scanner sets Xmit 
Mode, Req To Send, or Send Data; or a combination 
of them (depending on the operation). 

3. The data is gated into the transmit buffer by 
the negative going shift of the 'strobe' pulse. 

4. The output of the transmit buffer is converted 
to the CCITT level of the communication line. 

-- -- - --- --- --.;....-

RECEIVE 

1. Select receive data or test data. 
2. Compare the incoming bit with the status of the 

receive buffer. If the compare is equal (for example, 
the incoming bit is a 'mark', and the status of the 
receive buffer is a 'mark'), the compare output is 
inactive (not 'line change'). If the compare is not 
equal (for example, the incoming bit is a 'mark' 
and the status of the receive buffer is a 'space'), 
the compare output is active ('line change'). 

3. The incoming bit is gated into the receive buffer 
by the negative going shift of the 'strobe' pulse. 
This occurs at the approximate center of the bit. 
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Note: These are not scope traces. Actual timings depend on 
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LINE SET 1 R (CCITT X.21 Interface -Duplex Switched) LINE SET 1R C-247A 

LINE INTERFACE 

The line interface is a buffer for status and data, 
transferred between the scanner and the communication 
adapter (data circuit-terminating equipment-DCE). 

1. The communication line adapter status, RCV buf
fer status, and 'bit service' trigger status are trans
ferred to the scanner during a CNTL IN B. 

2. The scanner transfers status information to the line 
interface and the communication adapter, during a 
CNTL OUT A. 

STROBE 

3. The information transferred during the previous 
CNTL OUTA, is verified during a CNTL IN A. 

4. For a transmit operation, the scanner transfers 
status information to the I ine interface and the 
communication adapter, and xmit data bits to 
the send data buffer during a CNTL OUT B. 

5. The information transferred during the previous 

LINE INTERFACE 

DATA OUT 1-7 

CNTL OUT B, is verified during a CNTL IN C. I 
The status of the 'bit overrun' trigger and the (SEL LINE X I 

and CNTL OUT A) 
------------------~X' 

I 
RCV data line, are also transferred to the scanner 
during a CNTL IN C. I 
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o 
1. When Xmit Mode and Ext Clk are not set, receive 

mode and internal clock are assumed; and the 
'strobe' pulses are obtained from the 'BCC strobe' 
pulses. 

19 L: TO Bce X 

---------------- ........ ~ -- -1 I~ 

2. When Ext Clk is set, 'strobe' pulses are obtained 
from the DCE clock (through the 'clock shift' 
trigger). 

3. When Xmit Mode is set, 'strobe' pulses are 
obtained from the selected oscillator (internal 
clocking) or from the DCE clock (external 
clocking}. 

Notes: 

1. These are not scope traces. Actual timings depend 
on bit rate, oscillator speed, scan cycles, etc. 

2. With this line set, the NCP and basic machine timing 
use an internal clock (operating at 1/24 or less of the 
data rate) to delay a change in state of the CLEAR 
TO SEND line. The CLEAR TO SEND line changes 
state approximately 24 bit times after REQUEST 
TO SEND is activated. 

3. Approximately 17 bit times after RECEIVE drops 
to '0' and INDICATE turns OFF, DATA SET 
READY becomes inactive. 
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LINE SET 1 R (PART 2) 
(CCITT X.21 Interface - Duplex Switched) 
BIT SERVICE 

'Bit service' and 'bit service reset' are the interlock 
controls between the scanner and the line interface. 
'Bit service' is the line interface's request to receive 
service from the scanner. 'Bit service reset' is the 
scanner's acknowledgement of the request. 

1. The negative going shift of the 'strobe' pulse 
turns on the 'bit service' trigger. 

2. The scanner must reset the 'bit service' trigger 
before thE: next 'strobe' pulse. 

3. If the 'bit service' trigger is not reset, the next 
'strobe' pulse gates the output of the 'bit service' 
trrgger-to turn on the 'bit overrun' trigger. 

TRANSMIT 

1. 'Bit service' is set by the negative going shift of the 
'strobe' pulse' (seeBIT SE RVICE). 

2. Upon receipt of bit service, the scanner sets Xmit 
Mode, Req To Send, or Send Data; or a combination 
of them (depending on the operation). 

3. The data is gated into the transmit buffer by 
the negative going shift of the 'strobe' pulse. 

4. The output of the transmit bu-ffer is converted 
to the CCITT level of thecommun.ication line. 

With a 1 R line set, the on or off state of several latches 
determines the status of the CCITT X.21 interface and 
the condition of the transmit and control signal lines. 
The following chart shows how to use the latch conditions 
to determine the status of the interface. 

Latch Conditions 

Diag Data Data Req 
Mode Term Rdy Rate Sel To Send 

Off Off ** Off 

On ** ** ** 

Off On ** Off 

Off On On On 

Off On Off On 

* Data is transmitted from the Send Data Buffer. 

* * Of no concern 
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Control 
(C) 

Off 

Off 

Off 

On 

On 

$ 

BIT SVC 

(STROBE) 

I 
I 
I (Transmit Mode) 

XMIT (~ I 
MODE Model I 

I 
Mark I 

SEND I 
DATA I BUFFER 

Space I 
I 

Mark I I 
XMIT 

Space LJI BUFFER J L 
Note: These are not scope traces. Actual timings depend on 
bit rate, oscillator speed, scan cycles, etc. 

Interface Signals 

Transmit CCITT X.21 
(T) Status 

0101. .. DTE Controlled Not Ready 

0000 ... DTE Uncontrolled Not Ready 

1111. .. DTE Ready 

0000 ... Call Request 

* Call Accepted or Data Transfer 

BIT SERVICE (STROBE) ~----<D C-247A I 

CCITT X.21 
CONTROL AND 
RECEIVER/DRIVER 
CARDS 

BIT SVC RST I 
I 

I 

~--
TRANSMIT 

I 
I 

~I 
s 
0 

~I 
co 

~I 
I 

(SEL LINE X and 
.. CNTLOUT B) 

DATA OUT 4-7 
_~_""IIIiIiI_iII X 

\SEL LINE X and 

~ 
CNTL IN C) 

4 
DATA IN 1-7 

X 

'B' CONTROL R EG_ ------1 
4 XMIT 

7 

3 

MODE 

N 

SEND 
DATA 

C-247 A 

C-247 A 

C-247A 

REO 0 SEND 

DATA TERM RDY 

DATA RATE SEL 

DIAG MODE 

XMIT 
BUF
FER 

RCV DATA SPACE ~ (See CHART) 
L-----------------~---------------~C247C 

SEND DATA I 
MARK 

LINE SET 1R (PART 2) C-247B 
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00000000000000 000 
LINE SET 1 R (PART 3) 
(CCITT X.21 Interface - Duplex Switched) 

RECEIVE 

1. Select receive data or test data. 

2. Compare the incoming bit with the status of the 
receive buffer. If the compare is equal (for example, 
the incoming bit is a 'mark', and the status of the 
receive buffer is a 'mark'), the compare output is 
inactive (not 'line change'). If the compare is not 
equal (for example, the incoming bit is a 'mark' 
and the status of the receive buffer is a 'space'), 
the compare output is active ('line change'). 

3. The incoming bit is gated into the receive buffer 
by the negative going shift of the 'strobe' pulse. 
This occurs at the approximate center of the bit. 

If a DeE not ready conditon occurs (data set ready 
becomes inactive), a continuous pattern of fixed data 
appears on the addressed receive data lead. This fixed 
data pattern consists of an SDLC flag character 
and a USASCII syn character. If the scanner associated 
with the CCITT X.21 interface is in a monitor flag 
or monitor phase state, the continuously generated 
data pattern produces a level 2 interrupt with a modem 
check indication. This level 2 interrupt indicates to 
the controller that a DCE not ready condition exists. 
The data pattern that appears on the receive data lead 
is shown below. 

X0111111 01101 000X0111111011 01 000 ............. . 

FLAG I! Syn II Flag !! Syn 

L ThiS bit is both the last 5 
bit of the flag character 
and the first bit of 
the Syn character. 

$124 I I I : !Ii: "'UI :"'!Ii 21 ii2li2iLiiii:S"Za:"a:"Mes $ • 

RCV 
DATA 

(STROBEl 

Mark 

Line 
Change 

COMPARE 

RCV 
BUFFER 

Mark 

Space 

Note: These are not scope traces. Actual timings depend on 
bit rate, oscillator speed, scan cycles, etc. 

I 
J 
'" 
~I 
LL 

~I 
...I 

~I 

000000000000000 00 

RECEIVE 

,. 

.. 

C-247A D 

LINE COMPARE 
TO BCC X LINE CHANGE 

BCC SELECT I 
ADAPT 

C-247A B 

DIAG MODE 

NOT DTR 

BUFFER MARK 

TEST DATA 

RCV 
BUF
FER 

(Selects Test Data) 

RCV DATA 
SPACE 

J 

CCITT X.21 
CONTROL AND 
RECEIVER/DRIVER 
CARDS 

I 
C-247-B I 

I 
I 

RCV DATA MARK 
X.21 1 

TEST DATA 
q 

(STROBE) 
~-------@ C-247A 

RECEIVE R 

(R) 

LINE SET 1R (PART 3) C-247C 
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LINE SET 1W, 1Z 

LINE SET 1Z (High SpeeJ Duplex CCITT V.35 
Interface) 

Line set 1 Z consists of two 1W line sets cabled in a local 
attachment configuration. Each of the two 1 line 
interfaces require a single partition. Partitions must 
have adjacent addresses (0 and 2,4 and 6, 8 and A, 
C and E). The transmit address must be the low order 
address (0, 4, 8, or C) and the receive address must be 
the high orde~ address (2, 6, A or E). 

The hardware for transmit and hardware for receive 
are identical and for this illustration they are shown 
combined, but actually they are independent of each 
other, both in hardware and operation. Hardware used 
for transmit operations is marked with D ' and 
hardware used for receive operations is marked with iii 
See VA016 for how the local attachment signal lines 
are connected to the line-interfaces. 

STROBE 

1. If the receive clock shift is not received from the 
V.35 local oscillator, when in receive mode, the 
backup 'strobe' pulses are obtained from the 
'BCC strobe' puls~s (see C-060). 

2. During receive mode, when Ext Clk is set, 'strobe' 

pulses are obtained from the V.35 local oscillator, 
(through the 'clock shift' trigger). 

3. When XMIT Mode is set, 'strobe' pulses are obtained 
from the V.35 XMIT clock (external clocking). 

The clock pulses for a distant terminal or 3705 are 
transmitted at CCITT V35 levels. The range of levels 
is as follows: 

.------ +0.66V 
/ SPACE 

/1------ +0.44V 

-0.44V ----/--1 
MARK 

-0.66V ------' 

These levels are differential voltage levels measured 
between each side of the balanced line. 

[) 0 000000 

LINE INTERFACE 

The line interface is a buffer for status and data, 
transferred between the scanner and the modem. 

1. The modem status, RCV buffer status, and 
'bit service' trigger status are transferred to 
the scanner during a CNTL in B. 

2. The scanner transfers status i nformati on to the line 
interface during a CNTL OUT A. 

3. The information transferred during the previous 
CNTL OUT A is verified during a CNTL I N A. 

4. For a transmit operation, the scanner transfers 

status information to the line interface and 
transmits a data bit to the 'send data buffer' 
during a CNTL OUT B. 

5. The information transferred during the previous 

CNTL OUT B is verified durin~ a CNTL INC. 
The status of the 'bit overrun' trigger and the 
RCV data I ine are also transferred to the scanner 
during a CNTL IN C. (The type 2 and 3 scanner 
ignores 'bit overrun' and holds 'bit overrun reset' 
on solid.) 

(TransmIt Mode) 

~~~E -------:---T~~ 
(ReceIve Mode) 

o 
N o 
U 

5: 
o 

u:: 
CQ 
~ 
CQ 

o 
co 
...J 

Q.) 
Q.) 

en 

STROB.E -,,---,,---, r---I~U"-uLns 
(BCCStro~LU U U' 

11__ 100 ns approx. 

~~~~~~k.) • II • .?U"-uLns 
+1 ~ 7usmu. 

Note: These are not scope traces. Actual tImings depend on 
bit rate, OSCIllator speed, scan cycles, etc. 

LINE INTERFACE 
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J 

DATA_I_ N7_ X ___ B_IT_S_V_C ___ G 
I RCVDATA 
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~ 

1 DIAG MODE ... 0 C-249 I 
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1 ... X 

--- - t-- --- --- --- --- --- --- -- --- --- --
EXT CLK 

XMT 

I STROBE I CLOCK 
-XMT CLOCK V35 ... 

r-Xl 
+XMT CLOCK V35 "0 V.35 XMIT CLOCK 

,DRVR ..... ----. 
V.35 RCV CLOCK 

+6VREG-+-

XMIT CLK_ . 
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I 1 
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, I (STROBE) 
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I +6V REG I I L -RCV CLOCK V~5 BCC STROBE -~ X 

I 
. RCV +RCV CLOCK V~5 
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LINE SET 1W, 1Z, (PART 2) 

BIT SERVICE 

'Bit service' and 'bit service reset' are the interlock 
controls between the scanner and the line interface. 
'Bit service' is the line interface's request to receive 
service from the scanner. 'Bit service reset' is the 
scanner's acknowledgement of the request. 

1. The negative going shift of the 'strobe' pulse 
turns on the 'bit service' trigger. 

TRANSMIT 

1. 'Bit service' is set by the negative going shift of the 
'strobe' pulse (see BIT SERVICE) 

2. Upon receipt of bit service, the scanner sets Xmit 
Mode, Req To Send, New Sync, or Send Data; 
or a combination of them (depending on the 
operation) . 

3. The data is gated into the transmit buffer by 
the negative going shift of the 'strobe' pulse. 

4. The output of the transmit buffer is converted to 
the CCITT V.35 level of the communication line. 
The range of levels is as follows: 

/~-S-P-A-C-E -- +O.66V 
-O.44V ______ -111------- +0.44V 

-O.66V MARK 7 
These levels are differential voltage levels measured 
between each side of the balanced time. 
RECEIVE 
1. Select receive data or test data. 

2. Compare the incoming bit with the status of the 
receive buffer. If the compare is eQual (for example, 
the incoming bit is a 'mark', and the status of the 
receive buffer is a 'mark'), the compare output is 
inactive (not 'line change't. If the compare is not 
equal (for example, the incoming bit is a 'mark' 
and the status of the receive buffer is a 'space'), 
the compare output isactive ('line change'). 

3. The incoming bit is gated into the receive buffer 
by the 'negative going shift of the '~trobe' pulse. 
This occurs at the approximate center of the bit. 
The received data is at the CCITT V.35 levels as 
described above. 
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2. The scanner must reset the 'bit service' trigger 
before the nex( 'strobe' pulse. 

3. If the 'bit service' trigger is not reset, the next 
'strobe' pulse gates the output of the 'bit service' 
trigger to turn on the 'bit overrun' trigger. 

BIT SVC 

(STROBE) 

(Transmit Model 
XMIT 

~ MonE Model 

Mark 
SEND 
DATA I BUFFER 

Mark I I 
XMIT Space LJI L BUFFER 

Note: These are not scope traces. Actual timings depend on 
bit rate, oscillator speed, scan cycles, etc. 

Mark 

Rev 
DATA 

Space I 
I 

(STROBEl 

. I 
Lme 
Change I 

COMPARE 

RCV 
BUFFER 

I 
Mark I 

Note: These are not scope traces. Actual timings depend on 
bit rate, oscillator speed, scan cycles, etc. 

j 

BIT SERVICE 

BIT SVC RST 

C-248 
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SVC 
TR 

BIT OVERRUN 
~~~~~~~-r~B~I~T-'~----X--------------~'-----~ 

OVER-
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TR 

BIT OVERRUN RST 

C C-248 I 
I 
I 
I I 

~-- 'B' CONTROL REG. -1 I TRANSMIT 
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"'oo.j ~ CNTL OUT B) 

'" DATA out 4-7 __ ... _ ......... X 

~I 
~~ I, -~------. (SEL LINE X and 

CNTL IN C) 
~ 

...J 

4 

7 

XMIT 
MODE 

SEND 
DATA 

SEND DATA BUFFER 

4 

~l 
.. DATA IN 1-7 
~~" _________ X~"~""". 
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RCV DATA SPACE 
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I~ 
c: 

I~ 
La 

Ii 
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I~ 

I 
(Monitor for SIS Break Signal ~ Only during transmit operation) 
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F-.-, -' -

11 RECEIVE 
C-248 b DIAG MODE 

(Selects Test Data) 

I 
I 

LINE COMPARE 

j
, ~ TOBCC LINE CHANGE r----,~-----------.. I 

I 
I 

BCCSELECT 

I ADAPT' , ~ 

I 

I 
TEST DATA 

X ....... ------I 
I 
C-248 

RCV 
BUF
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RCV DATA MARK 

X TEST DATA 

j~ __ (_ST_R~O_B_E_) --@C-248 
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LINE SET2A, 3A, 38, 4A, 48, 4C 

LINE INTERFACE 

The line. interface is a buffer for status and data, 
transferred between the scanner and the communication 
line adapter (modem, IBM Line Adapter, telegraph 
adapter). 

1. The communication line adapter status, RCV buffer 
status, and 'bit service trigger' status are transferred to 
the scanner during a CNTllN B. 

2. The scanner transfers status information to the line 
interface and the communication adapter during 
a CNTl OUT A. 

STROBE 

1. When Xmit Mode is not set, receive mode is assumed; 
and the 'strobe' pulses are obtained from the 'BCC 
strobe' pulses. 

2. When Xmit Mode is set, 'strobe' pulses are ob
tained from the selected oscillator. 

o 

3. The information transferred during the previous 
CNTl OUT A is verified during a CNTllN A. 

4. For a transmit operation, the scanner transfers 
status information to the line interface and the 
communication line adapter, and xmit data bits 
to the send data buffer during a CNTl OUT B. 

5. The information transferred during the previous 
CNTL OUT B is verified during a CNTllN C. 
The status of the 'bit overrun' trigger and the RCV 
data line are also transferred to the scanner during 
a CNTllN C. 

(Transmit Mode) 
XMIT ... 1 
MODE ____________ ~~~~ 

(Receive Model 

STROBE .......,r--... "Ir--.,,---,ri~ ,....., ,....., ,...., r
(Int. Clk.) U U U U' . U U U LJ 
~~ 100nsapprox. 

Note: These are not scope traces. Actual timings depend on 
bit rate, oscillator speed, scan cycles, etc. 
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LINE SET 2A, 3A, 3B, 4A, 4B, 4C (PART 2) 

BIT SERVICE 

'Bit service' and 'bit service reset' are the interlock 
controls between the scanner and the line interface. 
'Bit service' is the line interface's request to receive 
service from the scanner. 'Bit service reset' is the 
scanner's acknowledgement of the request. 

1. The negative going shift of the 'strobe' pulse 
turns on the 'bit service' trigger. 

TRANSMIT 

1. 'Bit service' is set by the negative going shift of the 
'strobe' pulse (see BIT SERVICE). 

2. Upon receipt of bit service, the scanner sets Xmit 
Mode, Req To Send, or Send Data; or a combination 
of them (depending on the operation). 

3. The data is gated into the transmit buffer by 
the negative going shift of the 'strobe' pulse. 

4. The output of the transmit buffer is converted 
to the EIA level of the communication line. 

RECEIVE 

1. Select receive data or test data. 

2. Compare the incoming bit with the status of the 
rece.ive buffer. If the compare is equal (for example, 
the incoming bit is a 'mark', and the status of the 
receive buffer is a 'mark'), the compare output is 
inactive (not 'line change'). If the compare is not 
equal (for example, the incoming bit is a 'mark', 
and the status of the receive buffer is a 'space'), 
the compare output is active ('line change'). 

3. The incoming bit is gated into"the receive buffer 
by the negative going shift of the 'strobe' pulse. 
This occurs at the approximate center of the bit. 

2. The scanner must reset the 'bit service' trigger 
before the next 'strobe' pulse. 

3. If the 'bit service' trigger is not reset, the next 
'strobe' pulse gates the output of the 'bit service' 
trigger to turn on the 'bit overrun' trigger. 

BIT SVC 

STROBE 

(Transmit Mode} 
XMIT (RCV 
MODE ~ 

Mark 
SEND 

I DATA 
BUFFER I 

I 
Mark I 

XMIT 
Space Ln L BUFFER 

Note: These are not scope traces. Actual timings depend on 
bit rate, oscillator speed, scan cycles, etc. 
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RCV 
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Note: These are not scope traces. Actual timings depend on 
bit rate, oscillator speed, scan cycles, etc. 
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TELE'GRAPH ADAPTER (SINGLE CURRENT) 

The telegraph adapter transmits data and receives data on 
the telegraph line.· Current in the loop indicates a 'mark'. 
No current indicates a 'space', 

During a transmit operation, the telegraph adapter con
trols the current in the loop, Each 'mark' bit gates a 
burst of oscillator pulses that allows current in the loop. 

During a receiv~ operation, the remote terminal controls 
current in the loop. The telegraph adapter uses oscillator 
pulses to allow current in the loop under the control of 
the remote terminal. The current sensing logic detects 
'marks' and 'spaces'. 

:1 BCC ADDR 8 (Used as OSC for Burst) 
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LINE SET SA, 58, 6A, AND LI87 

LINE INTERFACE 

The line interface is a buffer for status and data transferred 
between the scanner and the integrated modem. 

1. The integrated modem status, RCV buffer status, 
and 'bit service' trigger status are transferred to 
the scanner during a CNTL IN B. 

2. The scanner transfers st.atus information to the line 
interface and the integrated modem during a 
CNTL OUT A. 

3. The information transferred during the previous CNTL 
OUT A is verified during a CNTL IN A. 

4. For a transmit operation, the scanner transfers status 
information to the line interface and the integrated 
modem, and transmits data bits to the send data buffer 
during a CNTL OUT B. 

5. The information transferred during the previous CNTL 
OUT B is verified during a CNTL IN C. The status of 
the 'bit overrun' trigger and the RCV data line are also 
transferred to the scanner. 

STROBE 

1. If the receive clock shift is not received from the inte· 
grated modem, when in receive mode, the backup 
'strobe' pulses are obtained from the 'BCC strobe' pulses 
(see C-060). 

2. DurintJ·receive mode when Ext Clk is set, 'strobe' 
pulses are obtained from the modem clock (through the 
'clock shift' trigger). 

3. When Xmit Mode is set, 'strobe' pulses are obtained from· 
the integrated modem clock (external clocking). 

(Transmit Mode) 

XMIT , I 
MODE~. ----____________ ~\~ 

. (Receive Mode) t 

STROBE , n r1 11 r1 r 
(Ext. Clk')1 I I It. u U U u 

----l ~ 7 us max. 

Note: These are not scope traces. Actual timings depend on bit 
rate, oscillator speed, scan cycles, etc. . 
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LINE SET SA, 58, 6A AND LIB7 (PART 2) 

BIT SERVICE 

'Bit service' and 'bit service reset' are the interlock controls 
between the scanner and the line interface. 'Bit service' is 
the line interface's request to receive service from the 
scanner. 'Bit service reset' is the scanner's acknowledgement 
of the request. 

1. The negative going shift of the 'strobe' pulse turns on 
the 'bit service' trigger. 

2. The scanner must reset the 'bit service' trigger before the 
next.'strobe' pulse. 

3~ If the 'bit service' trigger is not reset, the next 'strobe' 
pulse gates the output of the 'bit service' trigger to turn 
on the 'bit overrun' trigger .. 

TRANSMIT 
1. 'Bit service' is set by the negative going shift of the 

'strobe' pulse (see BIT SERVICE). 
2. Upon receipt of bit service, the scanner sets Xmit Mode, 

Req To Send, New Sync, or Send Data; or a combina
tion of them (depending on the operation). 

3. The data is gated into the transmit buffer by the nega
tive going shift of the 'strobe' pulse. 

4. The output of the transmit buffer is converted to the 
EIA level. 

RECEIVE 

1 .. Select receive data or test data. 
i. Compare the incoming bit with the status of the receive 

buffer. If the compare is equal (for example, the incom
ing bit is a 'mark', and the status of the receive buffer is 
a 'mark'), the compare output is inactive (not 'line 

. change'). If the compare is not equal (for example, the 
incoming bit is a 'mark' and the status of the receive 
buffer isa 'space'), the compare output is active ('line 

. change'). 
. 3. The incoming bit is gated into the receive buffer by the 

nE¥.1ative going shift of the 'strobe' pulse. This occurs at 
th"e· approximate center of the bit. 
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rate, oscillator speed, scan cycles, etc. 
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LINE SET 
SA, SS, 9A, 
12A,12B C-300 

LINE SET 8A, 88, 9A, 12A, 128 

LINE INTER FACE 

The line interface is a buffer for status and data, transferred 
between the scanner and the integrated modem. 

1. The modem status, RCV buffer status, and 'bit service' 
trigger status are transferred to the scanner during a 
CNTllN B. 

2. The scanner transfers status information to the line inter
face and the integrated modem during a CNTl OUT A. 

3. The information transferred during the previous CNTl 
OUT A is verified during a CNTllN A. 

4. For a transmit operation, the scanner transfers status 
information to the line interface and the integrated 
modem, and transmits data bits to the send data buffer 
during a CNTl OUT B. 

5. The information transferred during the previous CNTL 
OUT B is verified during a CNTL IN C. The status of 
the 'bit overrun' trigger and the RCV data line are also 
transferred to the scanner during aCNTllN C. 

STROBE 

1. When Receive Mode is set, the 'strobe' pulses are 
obtained from the 'BCC strobe' pulses. 

2. WhenXmit Mode is set, 'strobe' pulses are obtained 
from the selected oscillator (internal clocking). 

BREAK (12A, 128) 

When line set 12A or 12B is transmitting, the 3767 
operator can interrupt the transmission by pressing 
the ATTENTION key causing the IBM 3767 to send 
a 450 Hz break signal for six character times. 
The 12A or 12B line set break card detects th is 450 
Hz and holds the 'received data' to a SPACE level. 

The 3705 control program detects the multiple 'stop bit 
errors' and stops transmitting. Line set 12A or 12B stops 
IBM 376,7 transmission by a similar operation in the 
opposite direction but only sends the 450 Hz break signal 
. for three character times. 

Switched facilities must have their echo suppressors 
disabled for the break to operate properly. The 12B 
line set sends a 390 Hz tone to disable the echo sup
pressors while in receive mode whenever the break 
is 'enabled'. The 3767 never sends 390 Hz. 
leased 2-wire facilities must not have echo suppressors 
therefore the 390 Hz tone is not used. 
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LINE SET 8A, 88, 9A, 1'2A, 12B (PART 2) 

BIT SERVICE 
'Bit service' and 'bit service reset' are the interlock controls 
between the scanner and the line interface. 'Bit service' is 
the line interface's request to receive service from the 

. scanner. 'Bit service reset' is the scan ner's acknowledge
ment of the request. 

1. The negative going shift of the 'strobe' pulse turns on 
the 'bit service' trigger. 

2~ The scanner must reset the 'bit service' trigger before 
the next 'strobe' pulse. 

3. If the 'bit service' trigger is not reset, the next 'strobe' 
pulse gates the output of the 'bit service' trigger to turn 
on the 'bit overrun' trigger. 

TRANSMIT 

,. 'Bit service' is set by the negative going shift of the 
'strobe' pulse (see BIT SERVICE), 

2. Upon receipt of bit service, the scanner sets Xmit Mode, 
Req To Send, or Send Data; or a combination of them 
(depending on the operationL 

. -3. The data is gated into the transmit buffer by the nega
tive going shift of the 'strobe' pulse. 

4. During a modem wrap, another interface address sets the 
. test data latch in the scanner (common to all attached 
lines). The transmit buffer sends the test data to the 
modem transmitter where it is wrapped to the receiver. 
The received data returns to the scanner through the 
"receive buffer because DTR is on. 

RECEIVE 

1. Seie~t receive data or test data. 
2. Compare the incoming bit with the status of the receive 

buffer. If the compare is equal (for example, the incom
ing bit is a 'mark', and the status of the receive buffer is 
a 'mark'), the compare output is inactive (not 'line 
change'). If the compare is not equal (for example the 
incoming bit is a 'mark' and the status of the recei~e 
buffer is a 'space'). the compare output is active ('line 
change'). 

. 3. The incoming bit is gated into the receive buffer by the 
negativa going shift of the 'strobe' pulse. This occurs at 

. the approximate center of the bit. 
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LINE SET 10A 

Line set lOA is an IBM 1200 bps leased duplex data 

integrated modem. The modem transmitter is board wired 

to the low order address (X) while the. modem receiver is 

board wired to the adjacent high order address (Y) of a 
modified 1 D line set. The transmit address hardware is 
independent of the receive address hardware with each 
developing its own 'bit service' and 'strobe';' however, they 

share the same duplex integrated modem. 

LINE INTERFACE 

The line interface is a buffer for status and data, transferred 

between the scanner and the integrated modem. 

1. The modem status, receive buffer status, and 'bit service' 

trigger status are transferred to the scanner during their 
respective address CNTL IN B times. 

2. The scanner transfers status information to the line inter

face and the integrated modem during a CNTL OUT A. 
3. The information transferred during the previous CNTL 

OUT A is verified during a CNTL IN A. 
4. For the transmit address, the scanner transfers status 

information to the line interface and the integrated 

modem, and transmits data bits to the send data buffer 

during a CNTL OUT B. 
5. The information transferred during the previous CNTL 

OUT B is verified during a CNTL IN C. The status of 

the 'bit overrun' trigger is also transferred to the scanner 
during a CNTL INC. 

6. For the receive address, the scanner resets the 'xmt mode' 
latch (to force RCV Mode) during its CNTL OUT B. 

The status of the 'bit overrun' trigger and the RCV data 
line is transferred to the scanner during CNTL IN C. 

STROBE 

1. Receive address - the 'strobe' pulses are obtained from th e 

'BCC strobe' pu Ises. 

2. Transmit address - the 'strobe' pulses are obtained from 
the selected oscillator (business machine clocking). 

(Transmit Model 
XMIT 
MODE ________ _ 

(Receive Model 

STROBE --'r-lr--llli n r1 r1 r-
(Int. Clk) U U U U ..J LJ LJ· LJ --t ~ 100 ns approx. 

Note: These are not scope traces. Actual timings depend on 
bit rate, oscillator speed, scan cycles, etc. 

o 000 o o (} 

TEST DATA 

I TRANSMIT 
'B' CONTROL REG 

4 
XMIT 
MODE 

TRANSMIT ADDRESS LOGIC 

TEST DATA 
XMIT 
DATA 1----- X-

I 
MARK I 
SEND DATA 

XMIT ~-------------~~~ 

LINE SET lOA 

INTEGRATED MODEM 

TRANSMIT CARD 

C-314 

~ 
u « ., 

I (SEL LINE X and 
CNTL OUT B) 

DATA OUT 4-7 I ... .... ----X_ 
SEND DATA BUFFER X _ SEL 

) 
XMITMODE I 

BUFF- I 
ER 

w 
f~-------------------------------~ z 

TRANSMIT SIGNAL l TRANSMIT SIGNAL PAIR ~ 
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TO 

SEND 
OSC SEL) 
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TRANSMIT LINE CLAMP f------. 
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~ CNTL IN C) 7 
SEND 
DATA 
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DATA IN 1-7 

~.~--------.X ............ . 
"1 BIT OVERRUN 11~ ____ .......j 

I LINE INTERFACE 

STROBE ...... __ .....I 
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OSCSELl I OSCSELl /6 
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y XMIT MODE 
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LINE SET 10A (PART 2) 

BIT SERVICE 

'Bit service' and 'bit service reset' are the interlock controls 
between the scanner and the line interface. 'Bit service' is 
the line interface's request to receive service from the 
scanner. 'Bit service reset' is the scanner's acknowledgement 
of the request. 

1. The negative going shift of the 'strobe' pulse turns on the 
'bit service' trigger. 

2. The scanner must reset the 'bit service' trigger before the 
next 'strobe' pulse. 

3. If the 'bit service' trigger is not reset, the next 'strobe' 
pulse gates the output of the 'bit service' trigger to turn 
on the 'bit overrun' trigger. 

TRANSMIT 

1. 'Bit service' is set by the negative going shift of the 
'strobe' pulse (see BIT SERV ICE). 

2. Upon receipt of bit service, the scanner sets Xmit Mode, 
Req to Send, or Send Data; or a combination of them 
(depending on the operation). 

3. The data is gated into the transmit buffer by the negative 
going shift of the 'strobe' pulse. 

r- -- ---
1 RECEIVE 
1 

LINE COMPARE 
TO BCC 

BCC SELECT X 
~ADAPT I 

LINE CHANGE 

RECEIVE ADDRESS LOGIC 

DIAG MODE 

(NOT) DATA TERM RDY 

(SELECTS 
TEST DATA) 

--1 
I, 

MODEM Rev SPACE 

I 
I 
I 
I 
I STROBE )--":'B':':U:'F:"'F":E~R~M~A~R~K:-:--"'-'R-C-V-""'I- x - ...... ---1 TEST DATA I 

I 
I 
I 

ace SELECT ADAPT 

BCC STROBE 

BUF
FER 1 

I ~~~--------------X---------
(STROBE) 

X----------~; 

I 
I 

TEST DATA • 
I LINE INTERFACE 
I 

01 
91 
U DATA OUT 1-7 

~I ~.~--------------. 
~I 
~I 
....J 

~J 

(SEL LINE Y I 
~nd CNTL OUT A) 
-------------- X 

DIAG 
MODE 

DATA 
TERM 
RDY 

SYNC 
MODE 

I 

RCV MODE I 

DATA IN 1-7 

(SEL LINE Y and CNTL IN A) 

'A' CONTROL REG. 7 

DATA 
RATE 
SELECT 

OSC 
SEL 1 

OSC 
SEL 2 

I-

r 

r------X------------~ I DATA IN 7 BIT SVC 

I RCV DATA I 
DATA IN 5 X BUFFER MARK~ I 
DA TAl N 1 1 (Tied inactive) I 
~----- X • 

DATA IN 2 L _(N_O_T_U_S_E_D_' ____ .- I 
DATA IN 3 -I DATA SET RDY (tied active) I 
---- X --------~ 

DATA IN 4 I RCV LINE SIG DET I 
------ X ------------.-..1-------1 

DATA IN 6 l I 

C-314 C-314 C-314 

A 
B 

..J Cl.. 
<x: ~ z <x: a: 

RECEIVE CARD a ..J <x: 
ii5 u Cl.. 

Cl.. UJ ..J 
<x: > <x: 
a: UJ z 
~ u a 

UJ en 
WRAP SIGNAL a: UJ 

> 
UJ 
U 
UJ 
a: 

RECEIVE CLAMP 

R ECEI VE SI G NAL {, ..... :---_________________ ---' 

4. During a modem wrap, another interface address sets the 
test data latch in the scanner (common to all attached 
lines). The transmit buffer sends the test data to the 
modem transmitter where it is wrapped to the receiver. 
The received data returns to the scanner through the 
receive buffer because DTR is on. 

I 
J 

I 
I 
I 
I 

(SEL LINE Y and I 
CNTLINB) L __ _ INTEGRATED MODEM 

RECEIVE 

1. Select receive data or test data. 
2. Compare the incoming bit with the status of the receive 

buffer. If the compare is equal (for example, the incom
ing bit is a 'mark', and the status of the receive buffer is 
a 'mark'), the compare output is inactive (not 'line 
change'). If the compare is not equal (for example, the 
incoming bit is a 'mark' and the status of the receive 
buffer is a 'space'), the compare output is active ('line 
change'). 

3. The incoming bit is gated into the receive buffer by the 
negative going shift of the 'strobe' pulse. This occurs at 
the approximate center of the bit. 

The timing charts on C-310 also apply to line set lOA. 
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I 
I 
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I 
I 
I 
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Bce SELECT 
ADAPT 

~ 
SYNC 
TO BCC 

DATA MODE 3 
SYNC ..... f----- X --~--

OSC SEL 1 I 
TO BCC OSC SEL 1 ... ~f------ X 
asc SEL 2 I 
TO Bce ose SEL 2 .... .. 1----- X -----"' 

(SEL LINE Y and 
CNTL OUT B) 

~--------~ 
• Data Out 4-7 'B' CONTROL REG 

_ •• _IIIiII ____ X --4----... 
RCV MODE (when 0) ::;~" 

'.::;::::~: 

(SEL LIN Yand 
CNTL IN C) 

~.----------~ 

.. 
-XMIT 

MODE 

DATA IN 1-7 1 
4 ........... X .... ~ .... ~ 

7 

REO SEND 
TO DATA 
SEND 

RCV DATA SPACE 

(Used for modem testing) 

'":8 

2 

DIAG MODE 

DATA TERM RDY 

,---
~ I BIT SERVICE 
81 
§I 
~I 

~I BIT SVC RST 

~I 
CLl 

~I 

STROBE 

BITSVC 
BIT 
OVER
RUN 
TR 

BIT OVERRUN 
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LINE SET 11A, 118 

line set 11A is a 2400 bps leased point-to-point duplex data 
integrated modem and line set 11 B isa 2400 bps leased 
multipoint, control, duplex data integrated modem. The 

modem transmitter is board wired to the low order address (X) 
while the receiver is board wired to the adjacent high order 
address (Y) of a modified 1 D line set. The transmit address 
hardware is independent of the receive address hardware with 
each developing its own 'bit service' and 'strobe'; however, 
they share the same duplex integrated modern. 

LINE INTERFACE 

The line interface is a buffer for status and data, transferred 
between the scanner and the integrated modem. 
1. The modem status, receive buffer status, and 'bit service'. 

trigger status are transferred to the scanner during their 
respective address CNTL IN B times. 

2. The scanner transfers status information to the line inter
face and the integrated modem during a CNTL OUT A. 

3. The information transferred during the previous CNTL 
OUT A is verified during a CNTL IN A. 

4. For the transmit address, the scanner transfers status 
information to the line interface and the integrated 
modem, and transmits data bits to the send data buffer 
during a CNTL OUT B. 

5. The information transferred during the previous CNTL 
OUT B is verified during a CNTL INC. The status of 
the 'bit overrun' trigger is also transferred to the scanner 
during a CNTL IN C. 

6. For the receive address, the scanner resets the 'xmt mode' 
latch (to force RCV Mode) during its CNTL OUT B. 
The status of the 'bit overrun' trigger and the RCV data 
line are transferred to the scanner during CNTL INC. 

STROBE 

1. Receive address ~ the 'strobe' pulses are obtained from the 
'BCC strobe' pulses. 

2. Transmit address - the 'strobe' pulses are obtained from 
the selected oscillator (business machine clocking). 

XMIT 
MODE _______ _ 

(Receive Mode) 

STROBE ,r1r1r1r 
(Int. Clk.) U U U U· 

~ I--- 100 ns approx. 

(Transmit Mode) . 

Note: These are not scope traces. Actual timings depend on 
bit rate, oscillator speed, scan cycles, etc. 

o o o () 

LINE SET 11 A, 118 C-318 

TRANSMIT ADDRESS lOGIC INTEGRATED MODEM 

I TRANSMIT-

I 
'B' CONTROL REG. 

4 XMIT 

MODE SEND DATA BUFFER MARK 
_--..,. SEND DATA 

,
I 

I 
(SEL LINE X and 

~ CNTL OUT B) 

DATA OUT 4-7 

XM IT 1--------_.----4--------' 
BUF-

, . 
(SEL LINE X and 

---... CNTL I N C) 

DATA IN 1-7 

X 

7 
SEND 

DATA 

~.~"""".X"""""" 

LINE INTERFACE 

DATA .IN 1-:7 

DATA OUT1-7 

BIT OVERRUN 

• I (SEL LINE X and CNTL IN AI 
(SEL LINE X and 
CNTL OUT A) 

X 

I 
DIAG DATA 

TERM 
SYNC EXT 

MODE RDY MODE CLK 

BCC SELECT 
~ ADAPT 

SYNC TO I DATA MODE 
BCC SYNC • . X-----" 

EXT CLK I 
TO BCC EXT CLK 

......... ---- X -----" 
OSC SEL 1 I 

TO BCC OSC SEL 1 

3 

'A' CONTROL REG. 7 

DATA OSC OSC 
.R.ATE SEL SEL 
SEL 2 

4 

EXTCLK 

FER 

NEW SYNC 

REQ TO SEND 

DATA IN 7 X BIT SVC 

DATA IN 5'~ (NOT USED) 

DATA IN 1 I 
X .. CLEAR TO SEND 

DATA IN 2 I 
X 

(NOT USED) 
---------------....---

DATA IN 3 I 
X 

DATA SET RDY (Tied Active) 

DATA IN 4 I 
X 

(Tied Inactive) 

DATA IN 6 I 
X 

(SEL LINE X and 
CNTLIN B) 

DIAG MODE (MODEM WRAP) 

5 DATA RATE SEL 

(XMIT CLOCK FROM MODEM) 3 
• OSC SEL 2 XI 

'

TO BCC OSC SEL 2 
.. X --..... --l...- .X----~----------------------------~------~--~ ------

'STROBE 

I 
I 

XMIT OCS 0-3 

.BCC SELECT ADAPT 

I ~CS~E __ 

BIT SERVICE 

SEL LINE X 

~--------------

XMITCLK 

XMIT 

MODE 
STROBE 

RCV MODE 

I ----, (Generates 'bit 
I service') 

X-----------------X----------------~ -- --------STROBE 

X 

BIT 

! ______ B_IT_SV_C_R_S_T_______ ~~C BIT SVC 

I BIT OVERRUN RST ---' 
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RUN 
TR 

X------------------------------------~--~ 
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LINE SET 11A, 11B (PART 2) 

BIT SERVICE 

'Bit service' and 'bit service reset' are the interlock controls 
between the scanner and the line interface. 'Bit service' is 
the line interface's request to receive service from the 
scanner. 'Bit service reset' is the scanner's acknowledgement 
of the request. 

1. The negative going shift of the 'strobe' pulse turns on 
the 'bit service' trigger. 

2. The scanner must reset the 'bit service' trigger before 
the next 'strobe' pulse. 

3. If the'bit service' trigger is not reset, the next 'strobe' 
pulse gates the output of the 'bit service' trigger to turn 
on the 'bit overrun' trigger. 

TRANSMIT 

1. 'Bit service' is set by the negative going shift of the 
'strobe' pulse (see BIT SERVICE). 

2. Upon receipt of bit service, the scanner sets XmitMode, 
Req To Send, or Send Data; or a combination of them 
(depending on the operation). 

3. The data is gated into the transmit buffer by the negative 
going shift of the 'strobe' pulse. 

4. During a modem wrap, another interface address sets the 
test data latch in the scanner (common to all attached 
lines). The transmit buffer sends the test data to the 
modem transmitter where it is wrapped to the receiver. 
The received data retu~ns to the scanner through the 
receive buffer because DTR is on. 

RECEIVE 

1. Select receive data or test data. 
2. Compare the incoming bit with the status of the receive 

buffer. If the compare is equal (for example, the incom
ing bit is a 'mark~,and the status of the receive buffer is 
a 'mark'), the compare output is inactive (not 'line 
change'). If the compare is not equal (for example, the 
incoming bit isa 'mark' and the status of the receive 
buffer)s a 'space'), the compare output is active ('line 
change'). 

3. The incoming bit is gated into the receive buffer by the 
negative going shift of the 'strobe' pulse. This occurs at 
the approx i mate center of the bit. 

The timing charts on C-31 0 also apply to line sets 11 A and 
11 B. . 

A$ AU=* #4 

C-318 

1--.
I RECEIVE 

RECEIVE ADDRESS LOGIC 
MODEM INTERFACE CARD 

Jjl 

I 
I 
1 

I 
I 
I 
I 
I 

LINE COMPARE 
TO BCC 

• X-
BCC SELECT I 
ADAPT ., 
TEST DATA 

STROBE 

DIAGMODE 

~TI DATA TERM ROY 

LINE 
CHANGEr-------~~----------~--~ 
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TEST DATA) 

(STROBE) 

MODEM RCV SPACE 
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BCC STROBE 
~~' -------- X-------------~-------~.~I RCV STROBE -r----__ ----~ 

BCC SELECT ADAPT RCV CLOCK SHI FT 
EXTCLK MODE 

RCV CLOCK ----x 
SHIFT TO BCC RCV CLOCK SHIFT RCV CLK DD 

.... 11----------- X ------4~~---------1 CLOCK ..-- (RCV CLOC K FROM MODEM) 
SHIFT 
TR RST CLOCK SHIFT TR 

RST CLOCK SHIFT TR 

BITSVC ------x-LINE INTERFACE DATA IN 7 

I RCVDATA ~ 
_DA-T-A-I~N-5- X .13UFFER MAR;<- 6 

DATA IN 1-7 
.~~~~~~----------------~P-~M~tN1 I (Nm~EOO 

DATA OUT 1-7 • (SEL LINE Y I 
and CNTL OUT A) 

(SEL LINE Y and CNTL IN A) 

-----..-x 
DATA IN 2 I (NOT USED) 
'------ X --..:-..------..... ~-

1 ------------..,...X DATA.IN 3 I DATA SET RDY (Tied Active) 

DATA SET RDY 

XMITCLOCK 

MST~SlT 

I '---~-X -,~~---------------__ r---.-------; 
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.. 
.. 
.. 

DATA 
DIAG TERM SYNC 
MODE ROY MODE 

BCC SELECT ADAPT 
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BCC 

EXTClK 
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OSC SEL 1 
TOBCC 

DATA MODE 
X .SYNC 

I EXTCLK 
X 

I OSC SEL 1 
X 

OSC SEl 2 I 

'A' CONTROL REG. 7 

DATA 
OSC OSC EXT RATE 

ClK SEL 1 SEl2 
SEl 

TO BCC esc SEL 2 ...... t---------. I X - ___ _ 

(SEL LINE Yand 
~ CNTL OUT B) 

DATA OUT 4-7 • X ______ .. 'B'CONTROLREG. 

4 I 7 
(RCV MODE when 0)\\ 

:~\\\\\:. 
(SEL LINE Y and XMIT 
CNTL IN C) MODE 

NEW' REQ SEND 
TO 

SYNC SEND DATA 

DATA IN 1-7 .~ .... ~ ...... 
• X 

DATA IN 4 I RCV LINE SIG DET 
'-----X ~----~----------4---~------~ 

DATA IN6 I 
'------ X .. ~.---I~ 
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'CNTL INS) 

DIAG MODE 
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L INTEGRATED MODEM 

2 DATA TERM RDY 
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~: BIT SERVICE 
o 

~ I SEL LINE Y 

~1ii I X _______ • ..... BITSVC RST 

BIT 
SVC 
TR 

BITSVC 
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I 
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(Used fbr modem testing) 
9 

LINE SET11A, 1,1B (PART 2) . C-319 

a 



O'I.! , , 

LIB TYPE 7 AND LINE SeT 9A AUTO CALL INTERFACE 

The Auto Call interface is a buffer for status and data 
transferred between the scanner and the integrated ACO 
(Automatic Call Originate) feature. 

1. ACO status is transferred to the scanner during a CNTl 
IN B. 

2. The scanner transfers information to the ACO during a 
CNTl OUT B (after a 'bit service' request). 

3. The information, transferred during the previous CNTl 
OUT B, is verified during a CNTl IN C. 

BIT SERVICE 

'Bit service' and 'Bit service reset' are the interlock con
trols between the scanner and the Auto Call interface. 'Bit 
service' is the Auto Call interface request to receive service 
from the scanner. 'Bit service reset' is the scanner's 
acknowledgement of the request. 

1. The negative going shift of the 'strobe' pulse turns on 
the 'bit service' trigger. 'Strobe' pulses are obtained 
from the 'BCC strobe' pulses (derived from internal 
oscillator 0). 

2. The scanner must reset the 'bit service' trigger before 
the next 'strobe' pulse. 

3. If the 'bit service' trigger is not reset, the next 'strobe' 
pulse gates the outputof the 'bit service' trigger to turn 
on the 'bit overrun' trigger. 
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DATA OUT 2-7 • 
I (SEL LINE X and CNTL OUT B) 
X 

2 I 
I CRa I DPR I NBS I NB4 

..... 

(SEL LINE X and CNTL IN C) 

.... DATA IN 1-7 ~ 

..... 

BCC SELECT ADAPT 
~ 

I BCC STROBE (STROBE) 
~ X 

BIT SVC RST .. X 

j 
SELECT LINE X 

~ 

BIT OVERRUN RESET 
~ X 

BCC SELECT ADAPT 
--~----------------~ OR ~------~ 

LINE COMPARE TO BCC 

SELECT LINE X 
OR J..-.----------. 

AUTOCALL PRESENT 

o 

7 

I 
NB2 I NB1 I 

.. .. 

.... ... 
~ 

(SEL LINE X and CNTL IN C) 
"X 

(BIT OVERRUN) 

BIT 
SVC 
TR 

X .. ~ 
BIT 
OVRN 

~ TR 

2 CRQ IS ON .. -
3 DPR IS ON 

-"" 

V -
4 NBS EQUALS 1 

V 
~ 

5 NB4 EQUALS 1 .. 
V -

6 NB2 EQUALS 1 

V7 NBl EQUALS 1 .. 
V -

(SE~ LINE X and CNTL IN B) 

DATA IN 1 I ACR 
X ~ 

DATA IN 2 I PND 

V 
X ~ 

DATA IN 3 I DLO 
X 4 

DATA IN 4 I PWI 
X ~ 

'" DATA IN 6 I cos 
X :4 

DATA IN 7 I 
(Bit SVC) I 

Circuit 1 

Converts EIA levels to SL T 
levels: +EIA to 0 volts 

-EIA to +12 volts. 

SW 

Circuit 2 

Converts SLT levels to EIA 
levels: 0 volts to +5 volts 

+12 volts to -5 volts. 

o 

MST-EIA 
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0 ...... 
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LIB TYPE 7 AND LINE SET 9A 
AUTO CALL INTERFACE 

See Circuit 1 

EIA .... SLT 
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See Circuit 2' 
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AA-ACOINTERFACES 
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ower Indicate 

all Aequest 

ata Li ne Occupied 

ailing Indicator 

istant Sta. Connect 

*D ata Set Ready 

bandon Call 

resent Next Digit 

A 

P 

D 

D 

igit Signal 1 

igit Signal 2 

Digit Signal 4 

Digit Signal 8 

Digit Present 

*Line interface 

DTA 

~ 
PI -
CRO 

~ DLO 

RI -- COS -
---

DSR 

ACA 

PND 

NB1 

NB2 

NB4 

NB8 

DPR 

Modem Line Signal on Data Aing (DA) 
• 

--
.. 

-.. 
-

AUTO CALL LINE INTERFACE LINES 

;Data terminal ready' - the autocall interface 
turns on this line to allow a switched network 
call to be connected. When this line turns off, 
'OH' is turned off. 'OSR' and 'OLO' must go off 
before OTR can be turned on again. 

'Power indicate' - the AA/ACO feature has power. 
'Call request' - the autocall interface turns on this line 
to start a calling sequence. 

'Data line occupied' - ACO turns on this line when a 
calling sequence begins and turns it off 1.5 seconds 
after disconnection. 

'Distant station connected' ('call originate status') 
ACO turns on this line when answer tone has ended. 
'OSC' turns off when the line is disconnected. 

ACO-2 

J 
DIAL 
PULSEA 

ACO-1 .. 

.. 
CONTROL LOGIC -

.. 

ACO-1 ACO-2 

, 

Binary Analog 
Counters Switches Data Tip 

Data Aing 
ACO-1 ACO-1 .. -

4 
I 

Filters: 
Dial tone 

160 Hz Answer tone 
Osc. 

ACO~2 ~----
ACO Threshold - Card 

'Data set ready' - this line turns on when the call is 
connected and 'CCT' is on. 'DSR' turns off when the 
line is disconnected. 

'Abandon call' - ACO turns on this line if it,receives a 
nonvalid dial digit or an excessive inter-digit interval 
from the' OTE, or if dialing fails to result in an 
answered call. 'Call request' and 'data terminal ready' 
should be dropped and raised again to attempt another 
call. Optional abandon-call timeouts of 20,40, or 60 

~~c~~ds CI~eava i labJe' b'y~!ra.E~ei~g_~_ ~t~~Q.l~,st!~pe~d 
to require EON, the inter-digit timeout is 20 seconds; 
otherwise, the abandon-call timeout applies. 

LIB Board I/O Gate External Cable 
Connector Connector " 

~--- ~--- -_ ......... 
CCT 0 B 

0 B ... 
2 • CCT (Brown) .- AI 

2 
4 • 

-
DA .. AI (Violet) 

4 -
5 • - DA (Yellow) 

5 ... 
OH .. SG (Grey) ... 

8. SH , 
... 

I 9 • OH (Blue) SG .. •• 8 --
J SH (Red) 

9 ... 
DT ... ~ - 12. DA .. ... 

13 ~ DT (White) 
12': -- .---' 

DA (Black) 
~ 

13 
Flat cable ~-- ~-

r- ____ ---
Note: The ACOprovides +5Vto +12V up (on) levels 
and -5V to -12V down (off) levels to the coupler 
on this interface. The ACO recognizes +3V to +25V 
up (on) levels and -3V to -25V down (off) levels from 
the coupler. 

DATA COUPLER INTERFACE LINES 
'OH' - ACO turns on this line to sense dial tone on 

'DT' and 'DR'. ACO pulses this line on and off 
repeatedly to;dial a digit. At the end of data transfer, 
'OH' turns off to disconnect the line. 

'oA' - normally on when the modem and auto answer 
have power and are ready, ACO turns off this line 
during dial pulsing. 

'SH' - the coupler turns on this line when the tele
phone set is lifted 'and the exclusion key is operated. 

'RI' - this line from the coupler pulses when the ringing 
signal is on the telephone line. 

'eCT' - the coupler turns on this line when it is ready 
to accept dial pulsing or signals on 'oT' and '0 R'. 
'CCT' is off during dialing and comes on again after a 
delay. 

... 
CBS DATA COUPLER 1-----' 

I 
I 
I 

I 
L 

CCT Relay OH Relay 

Common 
Carrier 
Switched 
Network 

'SG' - this line is common ground and is the reference 
level on the interface. 

'OT' and 'DR' - analog signals to and from the coupler are 
on these lines, including dial tone, answer tone, and data. 

... 
Valid Digits 1 2 3 4 5 §. 7 8 ~ 0 EON SEP 

Digit Signal 8 0 0 0 0 0 0 0 1 1 0 
Digit Signal 4 0 0 0 1 0 0 0 1 
Digit Signal 2 0 1 0 0 1 0 0 0 0 0 
Digit Signal 1 0 0 0 0 0 0 

/Vote: Using SEP resets Al,;u to listen for the dial tone again, which must be 
recognized within 20 seconds, to allow processing of further dial digits. 

AA-ACO 
INTERFACES e330 
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AUTOMATIC CALL ORIGINATE 
TIMING CHART 

jAUTOMATJC CALL ORIGINATE TIMING CHART 

(Not Using 'Separator' or 'End of Number' Character in Dial Sequence) 

'Scanner 

1. Call Request (CRO) ...• ::~:::~~~~;;~~;~ 

2. Off Hook (OH) 1,3 

3. Data Line Occupied (DlO) 2 

4. Data Modem Ready (DA) 1,11 

~pms 

5. Coupler Cut Through (CCT) 
(from CBS coupler) 

6. Tone Threshold 

7. Dial Tone Latch 

8. Operate Pulser 

9. Blind Dial Delay* 
3.2 Sec. 

10. Present Next Digit (PND) 

11. Digit Present (DPR) (Scanner Controlled) 

12. Digit Signal Leads (1,2,4,8) (NS-) (Scanner Controlled) 

13. Pulse Off Hook 

14. Data Terminal Ready (DTR) 
(From Line Interface) 

15. Dial Interval Osc 

16. 2100 Hz Answer Tone 

17. Distant Station Answered 

18. Number Dialed 

19. Data Set Ready (DSR) 

20. Distant Station Connected 
(Call Originate Status) (COS) 

5,6,18 

4,5,7 

8,11,15 

10,11,15 

. .•.. ,:.::::,::::::::::~::::;:;:~t~:~:\ Dtt\:::::~.!ses to CBS Ce:~:~:~:~.rl~I\~t~::::;::::;;:::,::;:,;:.;,.. \ ."-•• IIIUlllJl •••••••••••••••••••••••••••••••••••• L2;14~,~T~ ______ _ 

\\ 
---l~~1 1.5Sec·I"'~ ___ _ 

.. ...... II .......................... IE .... II .. II ...................... IiD.eliay .. ~rn~,1~ ____ ___ 
\ \ 

11 .. •• L-__ ...................................................... ~1~4~T __________ ___ 

3 Digit 

~800 --.J 
ms~ 

2 Digit 

I--- 800., ms 

8 Digit 1 Digit 

--4-Last Digit --

17 ) 
\ 

17) 
\ 

) 
\ 

17) 
..... ~I------- DATA EXCHANG E ------I:~ 

\ 

\ 

) 
\ 

~ 3.5 sec ---1 

6,18 

6,;0,15 
Note 

6,17 

19 

21. Data Tip (DT) (Used to Detect Dial Tone) (Used to Detect Answer Tone) ------.~I 

22. Data Ring (DR) 

*Instead of a dial tone, an optional 3.2-second 
'blind dial' can be used. Use of the delav is con
trolled by strapping. 

(Clamped to Ground) 

o O· 0.'" I-D"" .; / ',' . '\. 
-, -. 

Note: The active state of 'number dialed' degates the low-pass filter (used to 
detect the dial tone threshold). The band-pass filter is then used to detect 
the 2100 Hz answer-tone threshold. 

:0) '0' i. ,. 
. , 

191 (Clamped to Ground) 19 

(For Transmitter or Receiver Use) 
19 

'0) 

C-340 
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AUTOMATIC CALL ORIGINATE TIMING CHART, PART 2 

(Using 'Separator' and 'End of Number' Character in Dial Sequence) 

1. Call Request (CRQ) _S_·~~~:~r=i!rJrllllllllllllllllllllllllllll~~IIIIII~~II~II~IIIIIIIIII~' l __ lIlIlIlIlIlIlIlIlIlIlIlIlIlIlIlIlIlIr~:~:~:~:%:J=t~!s_c_a_n_ne_r_D_i_sa_b_le __ (a_f_te_r_2_0_) ____________________________________ __ 

II .,::-:;:./i;~!/g Dial Pu Ises toC B_~ . ..s.g~I~:er j:f;:;:~:::;::;:;:;:::;::::::; •••.. ; •.•. -•• II_ 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11 . 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

: : 

Off Hook (OH) 

Data Line Occupied (DLO) 

Data Modem Ready (DA) 

Coupler Cut Through (CCT) 
(from CBS coupled 

Tone Threshold 

Dial Tone Latch 

Operate Pu Iser 

Blind Dial Delay" 

Present Next Digit (PND) 

Digit Present (DPR) 

Digit Signal Leads (1,2,4,8) (NB-) 

Pulse Off Hook 

Data Terminal Ready (DTR) 
(From Line Interface) 

Dial Internal Osc 

2100 Hz Answer Tone 

Distant Station Answered 

Number Dialed 

Data Set Ready (DSR) 

Distant Station Connected 
(Call Originate Status) (COS) 

1,3 

2 

l,S,IT 

~ ~2-3ms 
2.4 I 

11 

Activated after :~::::::::::::;:.;.Jst To~1 ~75 ms 
1.5 sec of Dial Tone~~:~:~:::::::::::::::::::::;::::;:·:·_ 5 

3.2 Sec. 

(Scanner Controlled) 

(Scanner Controlled) 

5,6,18 

4,5,7 

8,11;i5 

SEP 

SEP 

~~Oms ,.-_ 
13,15 .7 

• 
9 Dig]t 

All 
10,11,15 _ Dial Reg r 8" 

13 

2nd Tone -
~ 800ms ~ - -- . -
- -

I 

Data Tip (DT) (Used to Detect Dial Tone) ---------------------------i 

Data Ring (DR) (Clamped to Ground) 

*Instead of a dial tone, an optional 3.2-second 
'blind dial' can be used. Use of the delay is con
trolled by strapping. 

, 

Activated After 1.5 sed:;::::::.: ..... 
of Answer Tone (16) t1~~f~~t~f:::::::::.:.;. 

EON 

EON 
I 

3.5 sec 

6,18 

Note 1 
EON 

6,17 

19 

DATA EXCHANGE 

~ 1.5Sec.~ 
- I Dela 1':::"'_ 

18,1 

~I 

... :.::::;:;:/{ Scanner 
..• : .. :.::~:::::::::::::::::.:.: ••.... 

14,1 

I-----I~~I~ (Used to Detect Answer Tone)-.i 
(Clamped to Ground) -19~ _________________________________________ ~19 

(For Transmitter or Receiver use) 
19 19 

Note 1: The active state of 'number dialed' degates the low-pass filter (used to 
detect the dial tone threshold). The band-pass filter is then used to 
detect the 2100 Hz answer-tone threshold. 

AUTOMATIC CALL ORIGINATE 
TIMING CHART, PART 2 

o o 
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o o o o o o o o o o o o 
AUTOMATIC CALL ORIGINATE OPERATION 

Is 'OLO' ('data line occupied') on, to the line interface. 

Is the previous call complete? 

Is 'ring latch' on? 

6-second delay. 

1 .5-second delay. 

Turn 'DLO' off. 

Is 'CRO' ('call request') on, from Autocall interface. 

Turn on 'OLO' to the Autocall Interface and turn on 'OH' 
('off-hook') and 'DA' ('data modem ready') to the CBS coupler. 

Start the 20-second ACR (abandon call and retry) timer. 

Is 'CCT' ('coupler cut through') on, from CBS? 

Is there at least 1.5 seconds of dial tone over threshold or, 
OPtionally, has the 3.2~second blind dial delay timed out? 

Set the 'dial tone' latch and reset tM ACR timer. 

Is 'digit present' on, from Autocall Interface? 

o o o o o o o o o 

Turn on 'PNO' ('present next digit'l ,to Autocall interface 
and start the ACR timer. 

Has the last digit been dialed? 

Is the ACO strapped to require EON? 

Is 'digit present' on, from Autocall interface? 

Decode digit signal leads from Autocall interface and stop 
the ACR timer. 

Is the dial digit a numeral (0 through 91? 

Pulse 'OH' to CBS, turn 'PNO' off to OTE, and delay BOOms. 

Turn 'PND' off, to Autocall interface. 

Is there a SEP (separatod character? 

Is there an EON (end of number) character? 

Turn on 'ACR', to DTE. 

Turn on 'OA' and start the ACR timer. CCT turns on when 
OH is on. 

Is there an answer tone, and is 'OTR' ('data terminal ready') 
on? 

1.5-second delay, then stop the ACR timer and turn on 
'distant station answered' 

Did the answer tone end? 

o o o o o o o o o 

Turns on 'DSR' ('data set ready') to enable the modem to use 'OR' 
('data ring'), Turn on DSR and OSC to autocall interface. 

Is 'CRO' off, from autocall interface? 
(dropped by scanner after COS active.) 

Call is complete and data exchange begins. 

Is 'OTR' off, from line interface? 

Turn off 'OH', to CBS, and turn off 'OSC' to autocall interface and 
'OSR' to line interface. 

1.5-second delay, then turn off' OLO', to autocall interface. 

o 

AUTOMATIC CALL 
ORIGINATE OPERATION 

o o o 

C-350 
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AUTOMATIC ANSWERING 

to > Distant Station Answered 
tQ-g 
o II) 

o (( (Calling circuits cleared) 

~~ 

"C 
c: 
to > 
Cl"C 
c:: to 
.- (I) 

Qi(( 
~ ... 
en Q) 
c:: en 

e::( to 
U ... 
.~ c:: 
E e::( 
Be::( 
::J 

e::( 

Data Terminal Ready 

Ring Latch 

Off-Hook Latch 

(Ring Latch or Switch Hook) 
Switch Hook 

Coupler Cut Through 

AA or ACO 

Modem 

AUTOMATIC ANSWER TIMING 

Data Set Ready 
(ACO) 

FL 

(ACO only, Card # 1) 

A 

I 
I 

-~ (AA common card) 

3.5 sec Answer Tone 
Attenuator 

L:==== __ ~--~---'~~~~N~_D_S_R_-~gr_o_u_n_d_D_T------~ 
FL .Not DSR-allows· DT to 

detect/send answer tone 

'----------1N~"----_ 
DSR-used for xmt/rcv 

L...;. __ ..,.-_________ -,-_---''--_____ --' Not DSR-clamps DR to gnd 

Line 
Driver 

) Control Program 

Data 
Tip 

Data Ring 

Dial Tone 

Answer Tone 

to CBS 

Data Coupler 
(see C-370) 

Data Terminal Ready 

;§~%;~ disables 

~ .................. .c 
o Circuit Timing for 3.5 sec SS 

(+and :"'SLT levels are shown inthetiming chart below) 

o 

Ring Indicate (R) 

Off Hook (OHI 

Data Modem Ready (DA) 

Answer Tone _________ nnn3( (Lnnn~ __________ _ 
I.IUUV'"") J. ) J"u UV 

Data Set Ready 

Data Tip 

Data Ring 

o o o o o 

I.. 3.5 sec. ~ I 
I 
I 
I DT sends answer tone 

I 
Grounded 

o o o 

Grounded _ 

DR Transmits/receives 

o o o o o 

3.5 sec 2 ..... :.:,,:::::::{::~:? Print Position in ALD 

r.......;...S-SI~3L_- C 

4 D 
A----N E 

B -- B13 IL.D_..J-~':"""". __ ~ 

E---. .......... -----~~~~----
+ Y Ref ) (approx. 10 v •. ) 

F ---------------------------~~------~I--~------~-

G---. ........ ~------~,~-----
I. 3.5 sec-----~-11 

Negative shift of ' A' starts the SS. 
Positive shift of 'E' triggers '0'. 
Positive shift of 'A' causes 'B' and 'C' to go negative. 

o o o o o o o o o o o 

AUTOMATIC 
ANSWERING C-360 . 

AUTOMATIC ANSWERING 
OPERATION 

Is 'DTR' ('data terminal ready') on? 

Is 'ring ,indicate' on, from data coupler? 

Turn 'OH' ('off-hook') and 'DA' ('data modem 
ready') on, to CBS. {With AA and not ACO, 
'DA' is always on.l 

1- to 3,~second delay by data coupler. 

Is 'CCT' ('coupler cut through) on, from data 
coupler? 

Transmit a 3.5-second answer tone. 

Turn 'DSR' ('data set ready') on and enable the 
modem to use 'DR' ('data ring'). 

Data communication takes place. 

Is 'DTR' off, from line set? 

Turn off 'OH', to data coupler, and 'DSR', to 
line set. Data coupler disconnects the line. 

With ACO, 'DLO' ('data line occupied') turns off 
after 1.5 seconds. 

o o o o o o o 
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0 0 0 0 0 0 0 0 0 

AUTOMATIC ANSWERING (PART 2) 

AA Interface 
wlo ACO card 

LIB Board 
Connector 

Data Set Rdy ... .. CV 
Ring Indicator 

CV -
R* -

Data Term Rdy . -

MODEM 

--CV -
~ .. CV ~ 

LJ 
, 

.... 

*Register .. 
.. 

Data Tip 
For circuits, 
see page Data Ring 
C-360 

Note: The AA provides +5V to +12V up (on) levels 
and -5V to -12V down (off) levels to the coupler on 
this interface. The AA recognizes +3V to +25V up 
(on) levels and -3V to -25V down (off) levels from 
the coupler. 

" 

rdt. etM .. • ... ·d .. ••• ............ /lbhIt'r , .. !I:/.WW'ItfW!U!h".MM .... " ... ,... ............ WJ.,. r"! ........ 'N, ........... 

0 0 0 0 

CCT 

RI 

DA 

(EIA Up Always) 

OH 

SH 

DT 

DR 

v 

1/0 Gate 
Connector 

~--D B 

2 • 
4 • 
5 • 
8 ~ 
9 ~ 

12 • 
13 ~ 

-
t- ----

~ ------ ----- --

0 

D 

r -
2 

4 

5 

8 

9 

12 

13 

--

0 0 

External cable 
,... 

B 

CCT (Brown) 

RI (Violet) 

DA (Yellow) 

SG (Grey) 

OH (Blue) 

SH (Red) 

DT (White) 

DR (Black) 

Flat cable -'----,.;;;:;.., 

0 0 0 0 0 0 0 0 0 

CBS DATA COUPLER 

1---- --- -- --- --- ----

I 
..... 

I 

I 

I 

I 
CCT RLY 

II 
OH RLY 

I 
L 

0 0 0 0 0 • 0 

'Data terminal ready' - the line set turns on this line to 
allow a switched network call to be connected. When 
this line drops, 'OH' is turned off and the call is dis
connected. 

'Ring indicator' - this 10gi~level is a conversion of 'RI' 
from the coupler. 

'Data set ready' - when answer tone has been sent and 
CCT is on, the AA feature turns on this line to the 
line set. 

'OH' - the AA feature turns on this line to answer an 
incoming call, and to clear a path through the data 
coupler for answer tone. At the end of data transfer, 
'OH' turns off to disconnect. 

'DA' - this line is on when the modem and AA feature 
(without ACO) have power and are ready to use DT 
and DR. 

0 

'SH' - the coupler turns on this line when the telephone 
set is not cradled and the exclusion key is operated. 

'R I' - this line from the coupler pulses when the ringing 
signal is on the telephone line. 

'GCT' - the coupler turns on this line when it is ready 
to accept signals on DT and DR. 

'SG' - this line is common ground and is the reference 
level on the interface. 

'DT' and 'DR' - analog signals to and from the coupler 
are on these lines, including the answer tone and 
data. 

COMMON 
CARRIER 
SWITCHED 
NETWORK 

AUTOMATIC ANSWERING 
(PART 2) C-37,O 

0 
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MODEM DATA FLOW 

(LIB TYPES 5, 6, 7 and 11) 
TRANSMIT 

115.2 kHz M10 
OSC. 

FET 

From 
AC 
Reg 

ontrol . Data Rate Select 
2400 (Not 1200) 

~ 

o 

ister 

E 1A 
From G 02 
Transmit 
Buffer 

.--

o o 

Send Data GOS 

From 
B Control Reg 

2 

o o 

Clock 

S03 

G10 
Scrambler 

FET 

I' 
M02 

{ Request to Send 

New Sync 

2-Wire 

2400 (Not 1200) 

o o o o 

----- ....................•...... _ .....•. ---_ ... 

Equivalent Analog Switch 

__ __ ':ji~ilili!i!i!ilil!!~ ___ _ --

1 I C C-390 Auto Data Tip 

I Answer 

, 013 ACO Transmit Clock ( Generates 

I I Strobe Data Ring 

S04 Ramp Clock A G10 1 Transmit 
~ 

I Timing Ramp 
U04 Ramp Clock B J12 Generate 

-
FET 

...... 

I TSM 
A ~ 

S02 I J -
r--- I 

~A, 7 Switche~ne~ ----------- -

, 
P07 Channel A Data 002 Wrap 

G09 - Merge G13 B05 Relay 
Modulator and \1 012 J04 G10 

M07 B09 Line J13 B03 Channel B Data Filter 
FET TSM 

~ 
Driver 

J11 011 G03 Attenuator J13 
TSM 

Preamp 

Timing Pulses 

Wrap 

Clamp Scrambler 

M03 J 
S10 Enable Line Driver 

Clear 
U13 to S05 Clear to Send 

~ Line Interface to Scanner 
S09 

Send 
U.26 2-Wire Clamp 

S13 Start Sync 
,FET 

2400 (1200) 

[5A (2W) or 5B (2W) or 6A or 7] & (Not) Wrap 2-Wire 

Req. to Send _ ~ J cb I I 
Clear to Send_l ~ ~) ____ ~ __ ~ 

r--r: ~ I I 

. --Joe,,,,,:-- ----! t{'1~25% 2400 BPS 

(see LIB ALDs) 2 ns + 25% 1200 BPS 

.. 

o o o o o o o o o o o o o o o o o 

MODEM DATA FLOW 

--
To CBS 
Data Coupler 

--- -- ----

C-380 

I 
I 
I 
I 
I 
I 
I 
J 

r=--- I 
I 
~ 

,- Leased Lines 

I 5A, 58, 11 A, 
L--and 11_B_ 

8 A 

C-390 

8 ~ ~ 
v 

C-390 

o o o o C" 
i 
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MODEM DATA FLOW, PART 2 RECEIVE 
(LIB TYPES 5, 6 f 7, AND 11) 

r;]C-380 

Y Wrap Signal 
'--......;..---.;=-------~ Wrap 

Relay 

... 
013 

• 0 

Preamp h __ ~t----4I-t-I Equalizer 

[-;J C-380 

"y 2400 (1200) 

Preamp 

115.2kHz 

L r-----
Receive 
Clock 
Drive 

FET 

~ 007 -
Shift 
Reg. 
Clock 

r FET 

0 

[ 
---

J09 

0 0 o 

Limiter 
005 Output 

.- Limiter --
Lim 

B02 

002 SR80 -
Shift :004 SR88 
Register -B05 SR96 

Lim ... 

Start Resync 

M13 

C-380 

D. 

U05 

Output 

o o o 

809 Phase M25 - Comp 
812 A 
810 

809 Phase M04 - Comp -B 
813 

Receive Data 

o o o o 

TP 

013,....----... 
.---D-0-5 ..... --~ 

Filter 
G02 G02 -

P-P 

o o o o 

Limiter 

P-P 

004 Channel A Data 

o o o o o 

013,....-----. 
..-..f-8-0-2 ... ·-~ 

Filter 
G09 

P-P ... 
B09 8~ 

Limiter 

P-P 

2 O/P'" "EYE" . :,::::'::" . POQ< Qua';,v . 

(Scope I mage) 

006 Channel 8 Data 

TP 

809,....----..... 
r ---- -----, 
I I 

805 
Signal J04 f:':\ t<:::'\ 

Eye Sample I Adj Sw I 

Quality 1-+----4--i-----~--1 ~ ~ I-jbe--:........ I 
P-P 

I Adjust for lowest 4 I 
r - - - - - - - - - - - - -, I Meter Reading. I 
I M10 J~O I L5:a~~ Only ____ J 
I I Note: Meter reads in 5A, 58, 11 A, and 118 but 

I AEQ - AEQ I is no provision for local adjustment in 58 and 11 B. 
Analog - -,.. Digital 

See C410A for the equalization procedures. 

o • o 

P06 
Serial-

Jll - Serial Data 

J12 
,-e-

I" 

Shift 804 
Register Ht----....---------__ 

I 
FET 

Descrambler H-a_--+--+--I 

FET 

I ! I ,N836 , N837 I---f,---I 

~A...:n~..? ~I~ _________ J 
5 

MOB 
2 -

G08 812 -
+ 012 3 G03 

CD Amp 
GOg B08 Signal 

and 
Thresh. Lim 

Detect 
~ 

..-

C-380~ Preamp 

~ y Start Sync 
C-380 

A From Request to Send c;J 
2-Wire 

--~-----------~ 
B Control Reg Timing Pulses (see Table) 

Determined by Clear to Send 
and Carrier Detect strapping 
on the FET Card 

D~7 

CD 
Timing 

FET -
CD - 005 

Logic -
FET 

Receive clock jitters if clock 
recovery circuits are working. 

From Transmit Data Flow 

Carrier Detect ( Line Interface 
.J. To Scanner 

Clear to Send 

r---~----~-~-------~ 
I I L-- I 
I .l..EE. Cl ~ ~ Auto. ~ I 
Ie· ~ Equalizer 1\ : r-- Equalizer I----l I 

I A/ I A- I 
4 

~~a~1.!..A.£n!:!.. ____ .1..6!:n.!!.7~n2:! _____ .& 

I •• :. 

1 Bit time prior to I 
Clear to Send ~_~ ___________ • 

,Unclamp Scrambler _______ _ 

Clear to Send 

~ Determined by I I ~ .. I 1 ms at 
I~ .. CSCD Strap::..Pi:.:.:n:g_~_--.-J _________ 2400 BPS 

2 ms at 

TRANSMITTING MODEM 1200 BPS 

Signal Detected _---1 ______ _ 

+1-
Determined by CD Bridge Strapp~.ng. 

Unclamp Demod
ulation Circuits 

I Determined by 
~CSCD Strapping 

First Mark Received - III Carrier Detect --~-=-:::'::":"':"':':==~=::::!-~ ___________ 1IIIi 

RECEIVING MODEM 

MODEM DATA 
FLOW, PART 2 C-390 

o 
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SERVICE TECHNIQUES AND SPECIAL TOOLS 

SCOPING HINTS AND PRECAUTIONS 
(LIB TYPES 5, 6, 7, I and 11) 

The amplitude of some analog signals in the integrated 
modem is quite small. Try a greater vertical gain on the 
scope before believing that there isno signal at a test point. 
Two sync points suffice for tracing signal flow in Test 2 by 
the observation of analog signals: for transmit signals, use 
'ramp clock A', S04; for received signals, use 'sample pulse', 
B05 (see page C-420A). All scoping described in LlBs 5,6,7, 

and 11 is done with a X10 probe. 
In the ca,se of apparent integrated modem malfunction, 

it may be found that the trouble is with the communications 
channel, rather than ,the modem. It is advantageous to know 
how to scope the line signal in this case and to be familiar 
with the appearance of the line signal and eye pattern char
acteristic of a reasonably usable line. Therefore, take every 
opportunity to view these signals in relation to each other. 
Refer to the procedure given later for scoping line signals, 
and to Waveform #030. 

dB METER AND USES 

The dB meter is used to make benchmark measurements 
and later to compare existing characteristics of the inte
grated modem and line to the benchmarks. The dB meter is 
also used in problem determination in the line-Side Diag
nostic. The dB meter (PIN 453545) has these main char
acteristics: mea~urable levels, +3 dBm to -60 dBm; 
frequency response, 200 Hz to 200 kHz; bridging or termi
nating input impedance; and an internal variable attenuator 
for simulating line losses. The meter contains a. booklet of 
instructions for its use. 

ADJUSTMENTS (LIB TYPES 5, 6,7, and 11) 

There are three adjustments on the integrated modem. Two 
of them (transmit signa'i level and receive sensitivity) are made 
by strapping at the time of installation and the third (signal 
quality) is made when the pogt-processor card is replaced 
for any reason. 

o o o () o o o o 

Transmit Signal Level 

Preamp card: 

• Switched network (jumper for requirements of the 
DAA-see V L004, VN004) 

• 4 wire leased line (jumper for 0 dBm-see VJ004 or VWOOO) 

• 2 wire leased line (jumper for 0 dBm-see VJ004) 

Receive Sensitivity 

Transmit card: 

• -27 dBm (jumper 'A'-see VJ004 for LIB 5 or 
VWOOO for LIB 11) 

• -40 dBm for LIB 6 and LIB 7 (no jumper-see 
VL0040r VN004) 

Signal Quality Metef (LIB 5 or LIB 11 only) 

See adjustment procedure on VJ005 for LIB 5 or VW004 

for LIB 11. 

BENCHMARK REFERENCE (LIB 5 and LIB 11 ONLY) 

When the modem is installed, benchmark measurements 
(transmit signal level and receive sensitivity) are made 
and recorded for future reference. In case the diagnostic 
procedures given later do not locate the source of a 
trouble, compare the existing characteristics to the 
benchmarks. When line problems may be involved, 
comparison to benchmark measurements is essential. 

LINE SCOPING PROCEDURE 

Observe line signals at every opportunity, particularly 
when the eXisting measurements differ from benchmarks. 
Check both transmit and receive signals when scoping line 
signals. Rapid and irregular horizontal shifting of a signal 
pattern indicates frequency distortion; rapid and irregular 
vertical amplitude variations indicate noise. The signal 
illustrated below contains a mix of transmission impair
ments, but is a legible signal when received by the modem. 

o o o o o o o () 

Scoping line signals requires use of the Line Scoping 
Transformer (P/N 453646) because this device has a 1: 1 
coupling ratio, has negligible bridging loss, and has negli
gible insertion loss. Other methods of scoping line signals 
may cause imbalances in the common carrier equipment. 
The line scoping transformer has a cable .and fitting for 
coupling directly to the oscilloscope input; It also has 
banana plug jacks for use of the CE test leads to connect 
the line scoping transformer to the line. Do not use the 
line scoping transformer to simulate a C-message-weighted 
filter for noise measurements; although the frequency 
response of the device is specified as 300 Hz to 3500 Hz, 
its actual bandwidth does not discriminate sufficiently 
for voicebanc' noise measurements. 

Use the following scope setup for scoping 2400 bps 
line signals (LIB types 5,6, 7, and 11): 

Transmit 
Sync on 'ramp clock X, (FET)S04 

1 V /div. vertical 
0.2 ms/div. horizontal 

o o o o o o o 

SERVICE TECHNIQUES 
AND SPEC tAL TOOLS C"400 

Receive 
Sync on 'ramp clock A', (FET)S04 
0.005V /div. (-33 dB receive level) vertical 
0.05V /div. (-16 dB receive level) vertical 

0.2 ms/div. horizonta' 

Note: At the slow sweep speed, the oscilloscope creates 
some distqrtion on the right side of the screen, so 
observe mainly the first few cycles of the display. 
Ignore the phase-change areas; they cannot be visually 
deciphered. 

The purpose of using 'ramp clock A' as a sync point for 
scoping received line signals is to observe the drift of the 
signal (due to channel distortion or oscillator frequency 
difference). The drift and jitter of the receive clock, 
B07 (modem interface card), can also be observed using 
the 'ramp clock A' sync. (Clock correction circuits are 
not working if the receive clock does not jitter.) 

Scoping of the received line signal may be repeated, 
using 'sample pulse' (P-P) as the sync point. Both signals 
should be steady horizontally; otherwise, the oscillator 
frequencies of the two modems differ beyond the correc
tion capability of the receive clock recovery circuits and 
the FET card should be replaced in the local and/or remote 

modem. 

o o o o o () c\ 
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EQUALIZATION PROCEDURE 

FOR LIB 5 AND LIB 11 

The channel distortions that can be compensated by equalization do not significantly 
affect 1200 bps speed on the 3705 modem or the 3872. Therefore, successful operation 
at 1200 bps indicates that equalization may allow successful 2400 bps operation. 
Failures at 1200 bps usually indicate a need for line maintenance. To adjust equalization, 
first establish the appropriate equalization set up (see Figure) then, turn the Equalizer 
switch to each marked position successively, noting the meter reading at each position. 
For the best operation, select the position that has the lowest meter reading. Normal, 
meter readings vary according to the distortion and incidence of noise on a particular 
channel. Use the meter reading during normal, satisfactory operation as a reference to 
identify abnormally high, troublesome readings. If a change of equalization does not 
result in satisfactory operation, line maintenance is required and should be followed by 
re-equal ization. 

POINT TO POINT SETUP 

Select the desired modem with the modem select switch. 

TEST4 

(Checks test 
pattern) 

LOCAL 

After running the local on 
test 4 and remote on test 3 
reverse t he set up. 

REMOTE 

'--___ .....J TEST 3 
(Transmits test 
pattern) 

o 

r----------------- ------------...., 
I 

RECEIVE EQUALIZEJ; 

2 
I I 
I 15 0 1 14[Q2 ~n,' Qu,"ty Me", I 
I 

3 (5 
I 

I 13 e / , 
12 : )e { \ 

I 
I 4 LOW HIGH I 
I \ I 11 e .'e 5 

" I 

1° I 
I 

I e. . • ..... _/ I I I I I I I 1200 
10 

e-;- e 6 I 

9 8 7 I 

I 
3 4 

MODEM SE LECT 

OFF 
1 @2 8e e3 

7- e4 
5 6 • e 

6 5 

I 
I 
I 
I 
I (Mounted on the Control Panel) 

I 7 8 

I 
I 
I 
I I 

o o o 

Note: The unit that IS 

in test 4 must make 
the equalizing 
adjustment on a point 
to point setup. 

o o o o o o o o o o o o 

MULTIPOINT TRIBUTARY SETUP 

Select the desired modem with the modem select switch 

RECEIVE EQUALIZATION 

Transmit from the 3705 modem in test 3 to the remote units set to test 4.Adj ust the receive 
equalizer in each remote. Use the lowest EQUALIZER switch setting as read on the remote meter. 

3705 
MODEM IN 
TEST 3 I I 

(Master) REMOTE REMOTE 
A 8 

(TEST 4) (TEST 4) 

TRANSMIT EQUALIZATION 

Transmit from one remote at a time to the master station and adjust the transmit equalizer 
at the remote. 

The meter readings for multipoint tributary transmit equalization must be obtained (by 
separate voice connection) from the operator at the controlling (master) station. There 
is no equalizer at the controlling (master) station, the adjustment must be made at the 
remote. The transmit and receive equalizers are at the remote stations. 

3705 MODEM 
IN 

TEST 4 I I 
(Master) REMOTE REMOTE 

A 8 
(TEST 3) (TEST 3) 

I FT Routines: 
Type 1 Commications Scanner ;;::; 15C8 Test 3 
Type 1 Commications Scanner ;;::; 15CA Test 4 
T. " ..... ~ 

o o o o o Cl 

I 
REMOTE 

C 
(TEST 4) 

I 
REMOTE 

C 
(TEST 3) 
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LINE CONNECTION CONTINU'ITY 

LIB TYPES 5,6, 7, 11 

LIB 5 AND LIB 11 CO\INECTIONS 
LIB 11 is always jumpered 
for 4 wire 

.. ~ .... ---- Transmitter Card ------t.~I .. ~ __ ------ Prean:'p Card -------l~~ 

Attenuating 
Network 

+Transrnit (-2W Receive) 

-Transmit (+2W Receive) 

+ Transmit Line 

Gl0 

- Transmit Line 

Wrap G03 J13 

LIB 6 CONNECTIONS 

Transmit answer tones 
(Auto-Answer! 

---- ----.... 

------..... 

Data Tip 

B12 

Data Ring EXIT 
B13 AdrO 

(not used) X6V2 
002 or Adr 2 

(not used) 
009 

X6V4 

(cable) 

G12 

----

2W Jumpers 

J13 -Transmit 

ForLlB6 
Substitute these connections 
in LI B 5 circuit. 

---

I/O Gate 
Connector 

B12 

813 

002 

009 

Data Tip 

Data Ring } 

To CBS 
DATA 
COUPLER 

(ACO signals 
not shown) 

. , ,....- C! ..... t _!OJ t! _ _!!C ..... 

002 
Exit 

009 
AdrO 
X5V2 

+Receive Line or 
005 Adr2 

-Receive Line X5V4 

G13 

J11 

007 

B07 

Line 
termination 

LIB 7 CONNECTIONS 
ACO 

Transmit answer tones
Receive dial and answer tones 

(Cable) 

~qn~~~:~;~f~cu;t, " 
transferred by ~!;!r 
'data set ready' ? 

--------. 

1/0 Gate 
Conne,ctor 

002 

009 

005 

007 

External Cable 

+ Transmit (Red) 

-Transmit ,(White) 

+Receive (Yellow) 

-Receive (Black) 

C-410A 

4-Prong 
Plug (Not WTC) Communication Line 

(Red) 

(Green) 

(Yellow) 

(Black) 

One cable serves for 2W or 4W connections, For 2W I the receive pair has no 
connection to the channel and is isolated in the modem by the 2W strapping. 

Data Tip 

B12 

Data Ring 
B13 

(not used) 
009 

(not used) 
002 

+Transmit 

Gl0 

For LIB 7 
Substitute these connections 
in LIB 5 circuit. 

(To receive circuits) 

EXIT 

X7V4 

G12 

I/O Gate 
Connector 

B12 

B13 

009 

002 

(cable) 

----

Data Tip 

Data Ring 

(ACO signals 
not shown) 

eQUALIZATION PROCEDURE 
LINE CONNECTION CONTINUITY 

TO CBS 
DATA 
COUPLER 

C-410B 





MODEM COMPREHENSIVE DATA FLOW 

LIB TYPES 5, 6, l, 11 
(Fo'id out for use with 
the mamtenance procedures) 

115.2 KHz 
OSC 

FET 

MODEM COMPREHENSIVE DATA FLOW 
PANEL PROCEDURES-EMULATION PROGRAM 

Generates Strobe 
013 Transmit Clock 

Transmit1cC} ~~--------------------------------------------~~~--~--"------------------------------------------------------~ .... 

FET -0 ~-O-- Tsm I-___ .....J 

Auto 
Answer 
ACO 

Data Tip 
-

To CBS 
Data Coupler 

C-420A 

Note: The circled character represents 
the locat ion at which the associated 
waveform pictures, in the mainte
nance procedure, were taken. 

~}-O---~.---11-5-.-2-K-H-Z-----fTiming I--I"\_S<-..... 0)-4_R_am.....;...p_C_I_OC_k_A_GZ- Ramp 

6 

U04 Ramp Clock B A J12 Generate n 
T Equivalent Analog Switch Data Ring 

(6A,7 Switched Lines) 

From 
Xmit Buffer 

Send Data 
GOB 

<>-

Cl.ock 

" 
Scrambler 

FET 

~M02 Clamp 

Request to Send SlO -.... 
From 'B' Control Reg. { ~) 

New Sync 
l~------------------+-~~ 

U13 -.... 
5A(2W), 5B(2W) 

6A,7 and WRAP 
2-Wire 

?M03 , 

Clear to 
Send 

FET 

1.00 
I 

" 
'. ~O Chan A Data 002 - Merge 

Modulator -- and 
~e-

~O Chan B Data B09 Filter 
FET - Tsm --

Enable Line Driver 

Clear to Send 

2-Wire Clamp (2-Wire . Rts) 
4 

~ 
S05-
=.0 

U06-
~ 

--<> 
Start Sync 

cx; .• ____ .... ..------, CD Amp G18 B12 

Preamp 013 and I--V--O--------co-~J_--I 
Signal 
Limiter 

012 
~ 

Line 
Driver 

Wrap 

G13 B05 

~ ~ 
J13 B03 

012 ,.... 

Tsm i=;---O-::-:--o 
~---;'r'i-G'-OI~J11 A 
.•. ' 

.. 
.. 

G03 
0--

CD 
Timing 

007 
-0--

Receive 
Pair 

~ Detect GOg B08 

( ~
..-------t ~~ 0- Thresh. 

P Preamp Preamp t------A--<_)-----~o_~__t ____ .....J Signal Threshold 
FET ~ 

p 
Start Resync 

J04 --

r-- - - 5'B,11f3 -l 013 

~ ~ 
(CD) Clamp .• 

I 1------, 

I b- CI I I 
I 

013 Equalizer I ...l \ 
L..-___ --..~ I 

r--, 005 

~: Equa}izer ~e-o
B12L __ ~ B02 

I 5A, 11 A ['{? 

I Auto lr-! I 
I 

~)-- Equalizer ~ I 
r------=--12-L __ ---1 B02 

I 6A,7 I 
, ______ J 

007 
..(')---

Shift Reg. 
Clock 

FET 

Limiter 
Lim 

SR80 

CD 

G , 
D02 

SHIFT 1-0-
REG SC88 

...n --004 SR96 
Lim -0 

B05 

M05 Phase D05 

~ Comp .L"\.. 0 G09~ --
-0--.. 

A 
(r~ 

Phase 
D13_ 

M04 
~ 

..0. __ Comp 
~e - B 

~ FET (~ 
GOg 

~ 
L-------~-----------~----------------------------------------------_r--~ 

A Control Reg Data Rate Select __ 2_4_0_0_(_12_0_0_) ____________________________________ ~_. ________ . _________ ""._ 
(Speed Select) 

Filter 
Limiter 
A 

Chan B 

Receive 
Clock 
Drive 

FET 

I---

r 
G10 

Attenuator I-~-( .... .r---+-"""- - - --~ 
Preamp J13 

Preamp I-~-(_..J---""-- -- -- --~ 

Clear to Send 

I D~ Carrier Detect 
~~--------------.. -CO 

Logic 

Descrambler 
FET Clamp 

? Clamp Data 

Leased Lines 

(5A, 5B, llA, 118) 

Line Interface 
to Scanner 

Line Interface 
to Scanner 

"8~~M13 
I Lo- Output 

J12 
.--_.....L_---, Shift. Reg. Receive Data 

JOO M13 • 
I--~----~~[)-~ Descrambler 1--"'"1~D-----t 
Serial Data ...., FET 

,.... .. ..., 

Signal 
Quality 

Eye Sample 

L..-___ ........ J04 p-p t--o.J---------', 
~----------~----------------~ 

A 
-l 

FET To Rcv Buffer 
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PANEL PROCEDURES FOR IBM INTEGRATED MODEMS - EMULATION PROGRAM 

The panel test (integrated modem) procedures must be selected for the control program at system generation time. 

The integrated modem tests check for ~rrors in data transfer that may be caused by a failing modem unit. 

The term "remote" refers to the modem at the other end. 

Integrated Test 2 (Modem Internal Wrap) with EP 
(Line Sets 5A, 5B, 6A, 8A, 88, 9A, 12A, 128, Ll8 7) 

DISPLAY /FUNCTION ADDRESS/DATA Switches 
SELECT Switch A B C 0 E 

Part 1: Set up 

FUNCTION 5 a 0 0 Test 
Character 

FUNCTION 5 0 0 0 9 9 

FUNCTION 5 0 8 9 Subchannel 
Address 

FUNCTION 5 0 8 A Subchannel 
Address 

Part 2: Observations 

FUNCTION 6 0 0 0 Subchannel 
Address 

See Note 1 

FUNCTION 5 0 8 A Subchannel 
Address 

See Note 2 

Part 3: End of Test 

FUNCTION 5 0 8 F Subchannel 
Address 

Press INTERRUPT 

Press INTERRUPT 

Press INTERRUPT 

Press INTERRUPT 

Do not press 
INTERRUPT. 
Set the function 
and the subchannel 
address. 

Press INTERRUPT 

Press INTERRUPT 

Descri pti on s 

Loads test character 
in transmit 
buffer 1, position 0 

Loads test character 
in transmit 
buffer 1, position 0 

Transmit test character 
and\repeat 

Set receive state, PCF 7. 

ICW is displayed in 
DISPLA Y A and 
DISPLAY 8 

DISPLA Y B ~ Space counter 

Ends Test 2. 

Note 1: Modem line bits 0, 2, and 3 should be on; anyone or all being off indicates a Test 2 failure. 

~ote 2: Observe the space counter in DISPLAY 8; if it is incrementing, this is a Test 2 failure. 

• • • 

DISPLAY A, 8YTE 1 LIGHTS 

The modem lines are displayed in DISPLAY A 
for EP and DISPLAY B for NCP or PCP 

Modem 
Bit Lines 

0 Clear to Send 
1 Ring Indicator 
2 Data Set Ready 
3 Receive Line Signal 
4 Receive Data Bit Buffer 
5 

I Diagnostic Wrap Mode 
6 8it Service Request 
7 Zero (not used) 

• • • • • • • • • • • • 

I 

1-
NS36 - f 1 NS37 t(b : 

-------~ 

Integrated Modem Test 3 (Transmit all Marks) 
with EP (Line Sets 5A, 58, 6A, 8A, 88, 9A, 
12A, 128, LIB 7) 

DISPLAY/FUNCTION 

SELECT Switch 

Part 1: Set up 

FUNCTION 5 

Part 2: 
Observations 

FUNCTION 6 

FUNCTION 5 

Part 3: 
End of Test 

FUNCTION 5 

For switched line sets, the auto-call or auto-answer test is used to establish the 
line connection. 

When using this test, place the remote modem in Test 4. 

ADDRESS/DATA Switches Descriptions 

A B C D E 

0 8 9 Subchannel Press INTERRUPT Transmit test 

Address character and 
repeat (transmits 
all marks). 

0 0 0 Subchannel Do not press ICW displayed 

Address INTERRUPT (See Note 1) 

Do not press DISPLAY A=OOXX 
INTERRUPT DISPLAY B= 

FC (TEST) 
(See Note 2) 

0 8 F Subchannel Press INTERRUPT Ends test 3. 
Address 

I Adjust for lowest I 
meter readl ng. 

L 
Only SA and 11 A. See C41 GA. _____ J 

C-420B 

Note 1: Modem line bits 0 and 2 should be on; if either bit is off, a local integrated modem failure is indicated. 

Note 2: If setmode is accepted, this display indicates the t~st has been accepted. 

Integrated Modem Test 4 (Receive All Marks) 
with EP (Line Sets 5A, 58, 6A, 8A, 8B, 9A, 
12A, 12B, LIB 7) 

For switched line sets, the auto-call or auto-answer test is used to establish the line connection. 

When using this test, place the remote modem in Test 3. 

DISPLAY/FUNCTION ADDRESSJDAT A Switches 
SELECT Switch A B C 0 E Descriptions 

Part 1: Set up 

FUNCTION 5 0 8 A Subchannel Press INTERRUPT Initializes the test. 
Address 

Part 2: Observations 

FUNCTION 6 0 0 0 Subchannel Do not press ICW is displayed in DIS-
Address INTERRUPT PLAY A and 

See Note 1 DISPLAY B. 

FUNCTION 5 DISPLAY B = Space counter 

See Note 2 

PART 3: END OF TEST 

FUNCTION 5 0 8 F Subchannel Press INTERRUPT Ends Test 4. 
Address 

Note 1: Modem line bits 2 and 3 should be on; either or both off, indicates a Test 4 failure. 
If the failure indication is bit 2, end Test 4 and restart at Test 2. If you return to 
this point, you have a local integrated modem problem. If the failure is bit 3, 
recheck both local and remote modem cables and run Test 2; if it runs successfully, 
you probably have a common carrier problem and should end Test 4. If both bits 
are on, go on to the next part. 

Note 2: Display the space counter in DISPLAY 8, if the counter is incrementing, thiS.' failure' 

• • 
~nd.~ou'.lize .mot.em (e line. the .coun not • 
IOcr tlng, has ucces. . • • • • • • 
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PANEL PROCEDURES FOR IBM INTEGRATED MODEMS - EMULATION PROGRAM 

The panel test (integrated modem) procedures must be selected for the control program at system generation time. 

The integrated modem tests check for errors in data transfer that may be caused by a failing modem unit. 

The term "remote" refers to the modem at the other end. 

Integrated Test 2 (Modem Internal Wrap) with EP 
(Line Sets 5A, 5B, 6A, 8A, 8B, 9A, 12A, 12B, LI B 7) 

DISPLAY /FUNCTION ADDRESS/DATA Switches 
SELECT Switch A B C D E 

Part 1; Set up 

FUNCTION 5 0 0 0 Test 
Character 

FUNCTION 5 0 0 0 9 9 

FUNCTION 5 0 8 9 Subchannel 
Address 

FUNCTION 5 0 8 A Subchannel 
Address 

Part 2; Observations 

FUNCTION 6 0 0 0 SUbchannel 
Address 

See Note 1 

FUNCTION 5 0 8 A Subchannel 
Address 

See Note 2 

Part 3; End of Test 

FUNCTION 5 0 8 F Subchannel 
Address 

Press I NTE R R UPT 

Press INTERRUPT 

Press INTERRUPT 

Press INTERRUPT 

Do not press 
INTERRUPT. 
Set the function 
and the subchannel 
address. 

Press INTERRUPT 

Press INTERRUPT 

Descriptions 

Loads test character 
in transmit 
buffer 1, position 0 

Loads test character 
in transmit 
buffer 1 , position 0 

Transmit test character 
and 1 repeat 

Set receive state, peF 7. 

ICW is displayed in 
DISPLAY A and 
DISPLAY B 

DISPLAY B = Space counter 

Ends Test 2. 

Note 1: Modem line bits 0, 2, and 3 should be on; anyone or all being off indicates a Test 2 failure. 

Note 2: Observe the space counter in DISPLAY B; if it is incrementing, this is a Test 2 failure. 

• • 

DISPLAY A, BYTE 1 LIGHTS 

The modem lines are displayed in DISPLAY A 
for EP and DISPLAY B for NCP or PCP 

Modem 
Bit Lines 

0 Clear to Send 
1 Ring Indicator 
2 Data Set Ready 
3 Receive Line Signal 
4 Receive Data Bit Buffer 
5 

I Diagnostic Wrap Mode 
6 Bit Service Request 
7 Zero (not used) 

• • • • • • • • • • • • • LlliLi III I liiltlil$ I I ii411;;;;::;; U141' Ii. l SIS £ lUI ilQN;$lIA14iiilIAX424JiI,:Z.UCIU.Mi4ii: iiW'iQiiM$JiSa; _, "0111 Ii 11$$1* ; 4""1$44 I: 1 2 .• 1444* A lissq, ... 
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Integrated Modem Test 3 (Transmitall Marks) 
with EP (Line Sets 5A, 5B, 6A, 8A, 8B, 9A, 
12A, 12B, LIB 7) 

N837 

For switched line sets, the auto-call or auto-answer test is used to establish the 
line connection. 

When using this test, place the remote modem in Test 4. 

DISPLAY /FUNCTION ADORESS/DATA Switches Descriptions 
SELECT Switch A B C 0 E 

Part 1; Set up 

FUNCTION 5 0 8 9 Subchannel Press INTERRUPT Transmit test 
Address character and 

repeat (transmits 
all marks). 

Part 2; 
Observations 

FUNCTION 6 0 0 0 Subchannel Do not press ICW displayed 
Address INTERRUPT (See Note 1) 

FUNCTION 5 Do not press DISPLAY A=OOXX 
INTERRUPT DISPLAY B= 

Fe (TEST) 
(See Note 2) 

Part 3; 
End of Test 

FUNCTION 5 0 8 F Subchannel Press INTERRUPT Ends test 3. 
Address 

I 
Adjust for lowest I 
meter readtng. 

L 
Only 5A and 11A. See C410A. 

_____ J 

C-420B 

Note 1: Modem line bits 0 and 2 should be on; if either bit is off, a local integrated modem failure is indicated. 

Note 2: If setmode is accepted, this display indicates the t~st has been accepted. 

Integrated Modem Test 4 (Receive All Marks) 
with EP (Line Sets SA, 5B, 6A, 8A, 8B, 9A, 
12A, 12B, LIB 7) 

For switched line sets, the auto-call or auto-answer test is used to establish the line connection. 

When using this test, place the remote modem in Test 3. 

DISPLAY/FUNCTION ADDRESS/OAT A Switches 
SE LECT Switch A B C 0 E Descriptions 

Part 1; Set up 

FUNCTION 5 0 8 A Subchannel Press INTERRUPT Initializes the test. 
Address 

Part 2; Observations 

FUNCTION 6 0 0 0' Subchannel Do not press ICW is displayed in DIS-
Address INTERRUPT PLAY A and 

See Note 1 DISPLAY B. 

FUNCTION 5 DISPLA Y B = Space counter 

See Note 2 

PART 3; END OF TEST 

FUNCTION 5 0 8 F Subchannel Press INTERRUPT Ends Test 4. 
Address 

Note 1: Modem line bits 2 and 3 should be on; either or both off, indicates a Test 4 failure. 
If the failure indication is bit 2, end Test 4 and restart at Test 2. If you return to 
this point, you have a local integrated modem problem. If the failure is bit 3, 
recheck both local and remote modem cables and run Test 2; if it runs successfully, 
you probably have a common carrier problem and should end Test 4. If both bits 
are on, go on to the next part. 

Note 2: Display the space counter in DISPLAY B, if the counter is incrementing, thiS.' a failure' 

• • 
~nd.~oul.lize amot.em (e line. the e coun not • 
mer /Og, has ucces. ' • • • • • • • 
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PANEL PROCEDURES FOR IBM INTEGRATED MODEMS-EMULATION PROGRAM, PART 2 

I ntegrated Modems 
Auto-answer Test with EP 
(Line Sets 6A, 8B, 9A, 12B, LIB 7) All test functions are preceded by an auto-answer or auto-call initialization. Any 2X or 

4X function can be used to test a line with an auto-answer or auto-call interface. See 'Line 
Test Function (Panel Test) in Guide to Using the IBM 3705 Communications Controller 
Control Panel, GA27·3087 for setting of switch C. Use a 4X function when receiving data 
and a 2X function when transmitting data. Determine how data is to be handled (CCBOPT 
field of the CCB) for the line before selecting the appropriate function. Proper consideration 
should be given to compare characters and buffer load operations although the tests execute 
without any preliminary setup. 

DISPLAY /FUNCTION ADDRESS/DATA Switches 

SELECT Switch A B C 0 E . 
Part 1: Set up 

FUNCTION 5 0 2/4 X Subchannel Press INTERRUPT 

Address 

Part 2: 
Observations 

FUNCTION 5 (See Note 1) 
(Display is lost if not in 
in FUNCTION 5) 

FUNCTION 6 0 0 0 Subchannel Do not press 

Address INTERRUPT 

(See Note 2) 

Part 3: End of 
Test 

FUNCTION 5 0 8 F Subchannel' Press INTERRUPT 
Address 

'Note 1: Auto-an swe r/auto-ca II errors: DISPLAY A::::; 3XYY; DISPLAY B ::::; (CCBSTMOD) 
(Test); Description: Feedback check. See 'Line Test Function (Panel Test) level 2 
display codes in Guide to Using the IBM 3705 Communications Controller Control 
Panel, GA27 -3087. 

If no errors occur during the test, DISPLAY A::::; OXYY, DISPLAY B ::::; (FC) (Test). 

Note 2: Modem lines bit 1 (Ring Indicator) should be on momentarily. Then bit 2 (Data 
Set Ready) should come on indIcating that the call has been answered. If data 
follows, display the CCB or BCB for data information. See 'Dynamic Display of an 
ICW, eeB, or BCB' in Guide to Using the IBM 3705 Communications Controller 
Control Panel, GA27-3087 for switch settings to display other information. 

DISPLAY A, BYTE 1 LIGHTS 

Bit Modem Lines Autocall Line 

0 Clear to Send Abandon Cali and Retry 
1 Ring Indicator Present Next Digit 
2 Data Set Ready Data Line Occupied 
J Receive Line Signal Digit Present 
4 Receive Data Bit Buffer Call Request 
5 Diagnostic Wrap Mode Call Originating Status 
6 Bit Service Request Bit Service Request 
7 Zero (not used) Interrupt Remember 

Descriptions 

Initializes the 
test. 

Level 2 codes 
displayed. 

ICW is displayed in 
DISPLAY A and 
DISPLAY B 

Ends auto-answer 
test. 

o o o o o o o o o o o o o o 

Integrated Modems 
Auto-Call (ACO) Test with EP 
(Line Set 9A, LIB 7) 

The dial digits are manually entered to test the auto-call unit. By observing the displays, you can see the dialing sequence 
and the state of the data set leads. 

DISPLAY {FUNCTION ADDRESS/DATA Switches 
SELECT Switch A B C D E Description~ 

Part 1 : Set Up 

FUNCTION 5 0 0 3 0 X Press INTERRUPT Loads the dial digit from 
switch E. 

See Note 1 

FUNCTION 5 0 0 3 9 9 Press INTERRUPT Identifies the end of the 
dial digits in the buffer. 

FUNCTION 5 0 2/4 X Subchannel Press INTERRUPT Performs auto dial 
See Note 2 Address operation. -

Part 2: Observations 

FUNCTION 6 0 1 0 Subchannel Do not press ICW is displayed in 
Address INTER.RUPT. Set DISPLAY A and 

See Note 3 the function and DISPLAY B. 
the subchannel (auto-
call) address. 

Part 3: End Of Test 

FUNCTION 5 0 8 F Subchannel Press INTERRUPT Ends the ACO Test. 
Address 

Note 1: X is the dial digit. Enter each dial digit in sequence and press INTERRUPT foreach digit to be entered. 
In applicable cases enter SEP characters (X'D') in the dial sequence when needed for time-outs. 
If the auto-call unit is wired for End of Number (EON), enter the EON character (X'C') after the dial 
digits. A maximum of 15 characters and dial digits can be entered for this test. 

Note 2: The test digit X'FF' may be entered anywhere in the dial digit buffer. When detected by the auto-call 
function, it immediately ends the ~uto-call operation. 

Note 3: 

Example: Dial Buffer Load 

Enter 0807060504030201 FF0199 
Results 87654321 - end without sending 01 

Enter 010301 FF0206040199 
Results 131 - end without send ing 2641 

Refer to the line test auto-call displays or observe the modem lines in DISPLAY A, byte 1. If you 
are in the dial sequence, display the auto-call lines; if in data, display the modem lines. See 'Dynamic 
Display of an ICW, eCB, or BCB, in Guide to Using the IBM 3705 Communications Controller 
Control Panel, GA27-3087. 
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PANEL PROCEDURES FOR IBM INTEGRATED MODEMS-NCP OR PEP 

The panel test (integrated modem tests) procedures must be selected for the control program at system 
generation time. 

The integrated modem tests check for errors in data transfer that may be caused by a failing modem unit. 

Integrated Modem Test 2 (Modem Wrap) with 
NCP or NCP/PEP (Line Sets 5A, 58, 6A, 
8A, 88, 9A, 10A, 11A, 118, 12A,128, LI8 7) 

When operating in a PEP environment, place the control panel in NCP mode. 

DISPLAY /FUNCTI ON ADDRESS/DATA Switches 

SELECT Switch A B C 0 E 

Part 1: Set Up 

FUNCTION 2 0 2 NCP Line Address Press INTERRUPT 
or 
0 2 E EP Subchannel 

Address 

FUNCTION 2 0 4 1 7 C/8/0* Press INTERRUPT 
FUNCTION 2 0 4 2 7 C/8/0* Press INTERRUPT 

FUNCTION 2**"" 0 5 C 0 4 Press INTERRUPT 

FUNCTION 2 0 4 4/E** F F Press INTERRUPT 

FUNCTION 2 0 4 A F F Press INTERRUPT 

Part 2: Observations 

FUNCTION 2 See Note 1. Do not press 
INTERRUPT. Set 
the subchannet 
address. 

FUNCTION 2 0 4 C 1 8 Press INTERRUPT 

See Note 2. 

Part 3: End of Test 

FUNCTION 2 0 5 0 X X Press INTER RUPT 

*For line sets 5A, 58, 6A, ,11 A, 118 and UB 7'sct'Switch E to: C for 2400 bps 
8 for 1200 bps 

For line sets 8A, 8B, 9A, lOA, 12A and 12B set switch E to O. 

**Set'Switch C to: E for SDLC operation 
4 for non·SDLC operation 

***ForiNCP 5 

Descriptions 

Initializes the test. 

Set mode test. 
Transmit initial (sends syn-
chronization characters) 

Set receive mode byte to in· 
dicate modem test in progress 

Transmit test character and 
repeat (transmits the char· 
acter in switches D and El. 

Sets the receive state. 

ICW is displayed in 
DlSPLA Y A and 
DISPLAY B. 

L TS field displayed 

Ends Test 2. 

Note 1: The modem line bits 0, 2, and 3 in the ICW should be on; anyone or all being off indicates a Test 2 
failure. 

Note 2: This setting is the displacement (X'18') into the line Test Control Block (LTS) to the counter for 
non-X'FF' data characters when receiving. Observe the space counter in DISPLAY A, Bytes 0 and 1. 
If the counter is incrementing, Test 2 has failed. If the counter is not incrementing, Test 2 ran 
successfu lIy . 

o o o o o o o o o o () o 
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PANEL PROCEDURES FOR IBM INTEGRATED MODEMS-' 
NCP OR PEP 

Integrated Modem Test (Transmit All Marks) 
with NCP or NCP/PEP (Line Sets 5A, 5B, 
6A, SA,S8, 9A, 10A, 11A, 11B, 12A, 
12B, LIB 7) 

DISPLAY B, BYTE 1 LIGHTS 

The modem lines are displayed in DISPLAY A 
for EP and DISPLAY B for NCP or PEP. 

Bit Modem Lines 

0 Clear to Send 
1 Ring Indicator 
2 Data Set Ready 
3 Receive Line Signal 
4 Receive Data Bit Buffer 
5 Diagnostic Wrap Mode 
6 Bit Service Request 
7 Zero (not used) 

For switched line sets, use the auto-call or auto-answer test to establish the line connection. Do not end the test. Following 
the line connection, start Test 3 at the set mode test for line set 6A and LIB 7 and at the transmit initial test for line sets 8B 

and 9A. 

When using this test, place the modem located at the other end of the line in Test 4. 

When operating in a PEP environmen1 place the control panel in NCP mode. "' 

DISPLAY/FUNCTION ADDRESS/DATA Switches 

SE LECT Switch A B C 0 E Descriptions 

Part 1 : Set Up 

FUNCTION 2 0 2 NCP Line Address Press INTERRUPT Initializes the test. 

or 
0 2 E EP Suhchannel 

Address 

FUNCTION 2** 0 4 0 0 0 Press INTERRUPT Set mode test. 

or 
FUNCTION 2 0 4 1 3 CIS'" Press INTERRUPT Set mode test. 

FUNCTlON2 0 4 2 X X Press 'INTERRUPT Transmit initial (sends syn· 
chronization characters). 

FUNCT'ON2 '0 5 C ;() 4 Press mTERHUPT Setr:ereive mode byte to in· 

1 
dicate modem test in progress 

I 

i 

FIU1NICnO'N '2 lor;m:it ihllr 0 
na'r:t..:st~ te:r:miiir;rals) 

Rart '2:: :()bservat:ions 

'FUNCn0N:2 

,Par't;3: :End of Test 

-FUNCTION 2 , 

* Set switch E to: 

; 

0 

C for 2400 bps. 
8 for 1200 bps. 

,4 4/£*** F F Press I NTERRUPT Transmit test character and 
repeat (transmits the char-
acter in switches 0 and El. 

See Note 1 Do not press lew is displayed in 
INTERRUPT DISPLA Y A and 

DISPLAY B. 

5 0 0 0 Press INTERRUPT Ends Test 3. 

These settings do not set the diagnostic wrap bit. 

··Set switches Band C to 40 for line sets SA or 12A. Set switches Band C to 41 for line sets 5A, 5B, 6A, 11 A" 
11B, and LIB 7. Do not set switches 8 and C with line sets 88, 9A, lOA, and 128. 

***Set switch C to: E for SDLC operation 
4 for non-SDLC operation 

Note 1: Modem line bits 0 and 2 should be on; if either bit is off, a local modem failure is indicated. If both 
bits are on, go to the next step to end the test. 

() o o o o () o o o o o o o 

C-431 

() 
, ,):/ 



0 
, ... .."....W'fW'IP5WW ... t:!!h.!!,d"'hHMti"·"' .. o!!.·,,·. !Ie!J""rlfttt!5!W! Ie 'rf!""n! •• " 5' 'M 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

PANEL PROCEDURES FOR IBM INTEGRATED MODEMS-NCP OR PEP, PART 2 

Integrated Modem. Test 4 (Receive All Marksl 
with NCP or NCPIPEP 
(Line Sets 5A, 5B, 6A, SA, SB, 9A, lOA, 
11A, HB, 12A, 12B, LIB 71 

For switched line sets, use the auto-cat I or auto·answer test to establish the line connection. Do not end the test Start Test 

4 at the set mode test for lir)e set 6A and LI B 7 and at the transmit initial test for line sets 8B and 9A. 

When using this test, place the modem located at the other end of the line in Test 3. 

When operating in a PEP environment, place the control panel in NCP mode. 

DISPLAY/FUNCTION ADDRESS/DATA Switches 

SE LECT Switch A 

PART 1 SET UP 

FUNCTION 2 0 

or 

0 

FUNCTION 2" 0 

or 

FUNCTION 2 0 

FUNCTION 2 0 

FUNCTION 2···· 0 

FUNCTION 2 0 

PART 2 OBSERVATIONS 

FUNCTION 2 

FUNCTION 2 0 

PART 3: END OF TEST 

FUNCTION 2 

'Set switch Eta: 

0 

C for 240'0 bps. 

a for 1200 bps. 

B C 0 E 

2 NCP Line Address 
... 

Press INTERRUPT 

2 E EP Subchannel 

Address 

4 0 0 0 Press INTERRUPT 

4 1 3 CIS' Press INTERRUPT 

4 2 X X Press INTERRUPT 

5 C 0 4 Press INTERRUPT 

4 5 F F Press INTERRUPT 

See Note 1 Do not press 

INTERRUPT 

4 C 1 a Press INTERR.UPT 

See Note 2. 

S 0 0 0 Press INTERRUPT 

These settings do not set the diagnostic wrap bit 

De~orlPtlons 

Initializes ·the lest. 

Set mode lest. 

Set mode test. 

Transmit initial (sends syn· 

chronization charactersl. 

Set receive mode byte to 
indicate modem test in 
progress. 
Transmits test character 

and turns to receive 

ICW is displayed in DIS· 
PLAY A and DISPLAY B. 

L TS field displayed. 

Ends Test 4. 

"Set switches Band C to 40 for line sets SA or 12A. Set switches Band C to 41 for line sets SA, 5B, 6A, 11 A, II B 

and LIB 7. 00 not set switches B <lnd C for line sets SB, 9A. lOA, or 12B. 

'''For duplex line sets lOA, 11A and 11B set switches C,D, and E to the NCP transmit line address. 

, •• 'For NCP 5 

Note 1: Modem linel bi's 2 and 3 should be on; if either or both are off, this indicates a Test 4 failure. If the 
failure indication is modem line, bit 2; end Test 4 and restart at Test 2. If you return to this point, you· have a 
local modem problem. If the failure is modem line, bit 3, recheck both local and remote modem cables and run 
Test 2 for integrated modems; if it runs successfuUy, you probably have a common cilrrier problem and should 
end Test 4. If ·both bilS are on, go on to the next step. 

Note 2: This setting is the displacement (X'IS'} into the Line Test Control Block to the counter for non·X·FF' data 
characters when receiving. Observe the space counter in DISPLAY A, Bytes 0 and 1. If the counter is incrementing, 
Test 4 has failed and equalization is required for the remote modem (leased lines). If the counter is not incrementing, 

Test 4 ran successfully. 

Integrated Modems 
Auto-Answer Test with 
NCP or NCPIPEP 
(Line Sets 6A, SB, 9A, 12B, LIB 71 

When operating III a PEP enVironment, place the control panel in NCP ,mode. 

D.lSPlAY/FUNCTION 

. SE LECT Switch 

'Pa-r·t 1: Set up 

FUNCTION 2 

FUNCTION 2 

Par~ 2: Observations 

fUNCTION 2 

Pa,r! 3' End of Test 

fUNCTION 2 

ADD R ESS/ OA T A ,Switdhes 

ABC :DE 

o 
or 
o 

2 
2 

NCP Line AddEess ,~ss 'I'NTfiRiR1W'T 

o 

0 

0 

E £ip :5JJbdnannel 

Address 

4 ,.6 '0 .0 

See Note 1 

4 'C :() 8 
See Note 2 

0 X X 

.Press iliNif:ERR:.lJtPT 

-Go .not pr" .. 
'INTERRUPT 

Press 'INTERRUPT 

Press INTERRUPT 

r[])escr.!PAtions 

:lni:tilll.Lres ;the lest. 

AU.lo-answer ,;est. 

ICW"sdi-spla,yed in Ol,IS· 
PLAY;A ."dUISp·LAY.8 

'L TS field dis:plaved. 

En.ds the Auto-.answer 

Test. 

Note 1: Modem line bit 1 (Ring Indicatod should be on mOmentarily_ Then bit 2 i.Data Set Ready) should 
come on indicating that the call has been answered. 

Note 2: This setting is the displacement IX'OS') into the Line Test Control Block to the buffer 'or receive data 
characters.· If the line is attached to a type 3 scanner, this setting points to the buffer address of the 
received data. 

Bit 

0 
1 
2 
3 
4 
5 
6 
7 

DISPLAY B, BYTE 1 LIGHTS 

The modem lines and auto cail lines are displayed in 
DISPLA Y A for EP and DISPLAY B for NCP or PEP. 

Modem Lines Autocall Line 

Clear to Send Abandon Call and Retry 
Ring Indicator Present Next Digit 
Data Set Ready Data Line Occupied 
Receive Line Signal Digit Present 
RilCeive Data Bit Buffer Call Request 
Diagnostic Wrap Mode Call Originating Status 
Bit Service Request Bit Service Request 
Zero (not used) I nterrupt Remember 

0 0 0 0 0 0 0 0 0 0 0 

Integrated Modems 
Auto Call (ACO) Test with 
NCP or NCP/PEP 
(Line Set 9A, LIB 7) 

ThE! dial digits are manuallv entered to test the ACO unit. By observing the displays, you can see the dialing sequence and 

the state of the data set leads 

Wht!n ()~lPratll)q in J PEP PIlVIIOIH1wnt, pldC(~ the COfltrol panel WI NCP mode. 

DISPLA Y/F UNCTION ADDRESS/DATA Swrtdws 

SE LE CT SWitch A B C D E Descriptions 

Part I. Set Up 

HUJ:NCTION 2 0 2 NCP Line Address Press INTERRUPT Initializes the test. 

or 

0 2 E EP Subchannel 

Address 

Fl:J'NC:r:I.ON 2 0 4 7 0 X Press INTERRUPT Loads the dial digit from 

See Note I switch E. 

FUNCTif;ON 2 0 4 7 0 F Press INTERRUPT Identifies the end of the 

dial digits in the buffer. 

FUNClfil<ON 2 0 4 8 0 y Press INTERRUPT Transmits the dial digits 

See Note 2 prev iously loaded to the 

auto-call unit. 

Part 2: Obser·vations Do not press ICW is drsplayed in DIS· 

INTERRUPT. Set PLAY A and DISPLAY B. 

fUNCTION 2 See Note 3 the function and 

the subchannel 

address, 

Part 3: End Of Test 

FUNCTION 2 0 5 0 X X Press INTERRUPT Ends the ACO test. 

Note 1: X is the dial digit. Enter Poach dial digit Insequence and pres~ INTER RUPT for each digit to be entered. 

In applicable cases enter SEP (X'D') characters in the dial sequence when needed for time-outs. 

If the auto-call unit is wired for End of Number (EON), enter the EON character (X'C') after the dial digits. 

A.maximum of 15 characters and dial digits can be entered for this test. 

Note 2: Switch E determines how many dial digits and characters are sent to the ACO. The value of Y has the 

following meanings: 

O-Send all digits and characters entered. 

l·Send the first dial digit entered then stop. 

; 2-Send the first two entries (two dial digits.or one dial digit <lnd the SEP character), then stop. 

etc: 

; 9-Send the first nine entries then stop. 

Example: Enter 8 (SfP) 7654321 (EON). 

Set switch E to 9 

Result: Send S (SEP) 7654321 then stop without sending EON. 

Switch E values other than 0 result in Abandon Call and Retry. 

You can observe DISPLAYAand.D.IS.PLAY 8·to·5eecthe dialing sequence and to determine how far the 
test proceeds!f it does not Tun to completion. 

Note 3: Observe the auto caltlines in DISPLAY B. Byte 1. The LCD field in DISPLAY B, Byte 0 displays 
X'3' (auto call) when the auto call lines is displayed in DISPLAY B, Byte t. 

PANEL PROCEDURES FOR IBM INTEGRATED MODEMS
NCP OR PEP, PART 2 C-432 

________________________________________________________________ ~ ____________________ IIIIIL_ ______________ --------------------------

0 



o o 

MAINTENANCE PROCEDURES 

FOR LIB TYPES 5# 6# 7# AND 11 

Modem Diagnostic 

This test checks the basic transmit and receive circuits of 
the integrated modem. The mainstream of the test is brief, 
with branches to the following sUb-tests as necessary: 
A. Signal indicator off (010-020) 
B. Meter reads high (030-047) 
C. Not receiving marks (057-063) 
D. Transmit test (070-120) 

E. Carrier detect test (130-150) 
F. Receive test (160-193) 
G. Receive equalizer test (200-232) 
H. Automatic equalizer test (240-286) 

Note: Use the following rules when scoping in the pro
cedures that follow: 

1. Sync internal is always "mi nus" on Channell. 
2. Channel 1 is displayed above Channel 2 in all cases where 

both are used. When displaying both channels, use 
chopped mode. 

3. A Xl0 probe is used for all signals. 
4. When comparing waveforms, minor differences in ampli

tude are not noncomparisons. A radical amplitude dif
ference, unless specified, indicates a failure to compare. 

Note 1: Unless instructions specify otherwise, always 
. remove groundingjumpers before performing the next 

step in any procedure. The pins used for grounding are 
D08, J08, P08, or U08 (except in card row 1). 

Note 2: When instructions state "replace" a card, put in 
a new one. When "return" the card is instructed, put the 
same one back in the socket. 

Note 3: The flowchart blocks of the diagnostics are 
sequentially numbered. Off-page connectors indicate the 
"go to" block number. 

Note 4: Many of the scope waveforms and other meas
urements in.the following procedures are made with a 
special setup. If you do not follow the procedures, but 
wish to make the observation or measurement, be sure to 
check in preceding blocks for the possibility of a speCial 
setup. 

When a card services two addresses, the pins are 
identified as XXX/YYY where XXX refers to the lowest 
address pin and YYY refers to the highest address pin. 
When a card services only one address and two pins are 
given as XXX/YYY, the XXX pin applies. 

Refer to the card location chart for the card location 
for your LIB type. 

o o o 0 00 

CARD LOCATION CHART 

LlB5 LlB6 lIB7 
Card 

Adr position Adr position Adr position Function 
Code 

0/2 0/2 0/1 

Driver 7573 F2 F2 S4 
Terminator 7574 E4 E4 T4 

LINE line Interface 7575 02 02 02 

SET Isolation 7578 C2 C2 C2 
Bit Clock Control 7583 B2 B2 82 
Board Entry from Top Card Conn. -- F4-F5 F4-F5 U4-U5 

Preamp N830 T2/T4 U2!U4 L2 
limiter N831 K2/K4 K2/K4 N4 
Transmitter N832 02/04 P2/P4 N2 

Post Processor (PP) N833 N2/N4 N2/N4 R4 
Modem Interface **' J2/J4 J2/J4 M4 

MODEM 
Modem Digital Logic (FET) N835 L2/M2 L2/M2 P2 

C1 Receive Equalizer (external I 1***; *S2/S4 -- -
AEO Digital N837 -- S2/S4 R2 
AEO Analog N836 -- R2/T2 Q2 

Voltage Converter N840 R2/R4 02/04 M2 
I/O Gate Cable Connector -- V21V4 V21V4 V4 
External Receive Equalizer Cable -- V5 -- -
ACO Interface 6834 -- -- E2 
ACO Threshold M859 -- -- J2 

AUTOCALL ACO-1 M860 -- -- H2 
AUTO-ANS ACO-2 M861 -- -- G2 

AA Common M862 -- G2/G4 J4 
AA Interface W/O ACO N829 -- H2/H4 -

* External receive equalizers are present for line sets 5A and 11A (pOlnt-to-P0lnt). For line sets 58 and 11 BI 
(multipoint contrail no receive equalizers are present because the tributary does the equalizing, however the 

. signal quality meter is on the 3705. 
**Card code N834 for LlBs 5, 6, 7 and card code Z322 for LIB 11. 

**-*Card code N838 for line set 5A and card code P771 for line set 11 A. 

Summary of I FT Routines and Panel Procedures to Simulate the Modem Tests 

1FT Routines 

LIB 11 
Modem 

0/1 

--
--
D2/G2 

C2 
B2 
-

T2/T4 
K2/K4 
02/04 

N2/N4 
H2/H4 
L2/M2 

*S2/S4 

R2/R4 
V2/V4 

V5 

--
--
--
--
--
--

Modem Test Type 1 Scanner Type 2 Scanner 
EP or NCP Panel Procedures 

Test 2 ,15C4* X680** 

Test 3 15C8 

Test 4 15CA 

Auto-Ans. 15CA 

Auto Call 15C8 

*Line sets 11 A and 11B use routine 15C7. 
**Line sets 11 A and 11 B use routine X683. 

X6CE 

X6CE 

X6CE 

X6CE 

Note: Before removing any modem cards, check the 
LIB card position page forthat LIB to determine if the 
card controls two modems. 

o o o o o o () 

Type 3 Scanner 

X7A5 Test 2 

X7A5 Test 3 . 
X7A5 Test 4 

X7A5 Auto-Ans. 

X7A5 ACO Test 

o () 00 o o 

Modem Wrap 

295C 

y 

MAINTENANCE PROCEDURES 

EP or NCP-Run Test 2 (T2) using 2400 bps 

IFTs-Run routines: 

• Type 1 scanner-15C4 (LlBs 5, 6, 7); 15C7 (LIB 11) 

• Type 2 scanner-X680 (LI Bs 5, 6, 7); X683 (LIB 11) 

• Type 3 scanner-X7 A5 

Is the AEO present on this LIB? (Switched Network feature) 
Present for LI B 6 and LI B 7 

What is the status of Data Set Ready? 
EP-Display A byte 1.2, NCP-Display B byte 1.2 
1FT-Scope P13/B02 (Line Intf card) 

Is Receive Line Signal Detected (carrier detect) on? 
EP-Display A byte 1.3, NCP-Display B byte 1.3 

I FT -Scope U04/B03 (Line Intf cardl. 

Receiving all marks? 

EP-Display B ~ _ space counter not incrementing 
NCP-Display A 

1FT-Routine runs when receiving all marks- gives 
error code if space is received. 

C .. 440 

Is the signal quality meter reading less than 10?(LlB 5 and 11 only). 
Is the voltage reading less than 12 volts between Dl0 and J06 
(Post Processor cardl?LlBs 6 and 7. 

EP or NCP~Run test 2 using 1200 bps 

Receiving all marks? 

EP-Display B ~ space counter not incrementing 
NCP-Display A ~ 

Test 2 is satisfactory _ 

o () 0 \ ... .Jy. () o o o o (J 
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MAINTENANCE PROCEDURES, PART 2 
004 

010 

011 

012 

013 

014 

015 

016 

017 

018 

064 

019 

020 

Receive Line Signal Detected off 

Scope G08 (+ peak positive on preamp 
card) 

Steady "down" level? 

Scope G09 (- peak negative on preamp 
card) 

Steady "Up" level> +3V? 

Scope D13 ('preamp output' on 
prea m p card, see wavefor m # 014 ) 

Is the waveform correct? 

Execute the carrier detect test. 

Scope B08 (- wrap relay on preamp 

card) 

Steady."down" level < +O.3V? 

The wrap relay is not picked. 

Execute the. transmit test. 

If no trouble is found in the transmit 
test, replace the preamp card and 

restart Test 2. 

o o o 

007 

030 

031 

032 

033 

034 

035 

036 

036A 

037 

038 

039 

040 

041 

042 

00 o o o o 

Meter reads high 

Scope B05 and B09 ('sample pulse' and 
'channel B eye' on the post-processor 
card; see Waveform #030). 

Is the sample pulse waveform at B05 (top trace) 
correct? 

o 

Is the eye opening at B09 centered vertically on 
ground, and is it open at sample pulse time (similar 
to Waveform #030)? 

Execute the transmit test. If no trouble is found, 
execute the re.ceive:test~, 

Is the sample pulse at B05 centered over the eye 
opening at B09 (open "eye" at sample pulse t'i'me)? 

Replace the FET card and restart Test 2. 

Try to recalibrate the meter for LIB 5 (see 
VJ005) or LI B 11 (see VW004). If there are no 
other indications of Test 2 failure and recalibration ' 
is successful, stop here. Otherwise, continue 
with this procedure. 

Jumper G07 ('+ meter') on the post-processor 
card to ground. 

Does the signal quality meter read approximately 
full scale (L1 B 5 or II B 11 only)? Does voltmeter 
read approximately ·18V (LIB 6 or 7)? Remove 
jumper. 
Replace post-processor card, recalibrate the signal 
quality meter (see V J005 or VW004), and 
restart Test 2. 

Disconnect one lead from the signal quality meter 
and scope J06 ('- meter') on the post-processor 
card. 

Is J06 approximately -12V? 

There is a problem in the wiring or the meter. 
Remove jumper. 

o o o 00 o o o o o o 

A. 

B. 

Waveform #014 
Switched Network 

- ~ -~ ..... -
V V'\ c.I ~ ~ ,.,. .... .,.. ..... ....",. 
t£.lIj "V" r'~ .l£ l1li: - - ~ ~ -

.-
rAJ. 
~ r- __ 

-V 
W'"~ --

S04 (FET card) 
Ramp clock A 

D 13 (preamp card) 
Preamp output 
(Strapped for 
-40 dB receiver sensitivity) 

Sync -internal, 0.2ms/div. 
Channell, 0.5V /div. 
Channel 2, 50mV/div. 

leased line 

S04 (FET card) ~ 
t---+---+---+---i---t---+--+---,.f----il-----f Ra mp clock A W 

1?13 (prea mp card) 

'O'\!rt1~~WiaMl1~~t11 'Preamp 0 utput 
VJ\~W\I (Strapped for -27 dB 

l-f\Pd-~(li~~;~tI~AI~~~-P~~ receiver sensiti vity) 

Sync -internal, 0.2ms/div. 
Channel 1, 0.5V /div. 
Channel 2, 1 OOmV /div. 

Waveform #030 
.--...... ------f'7"""'-- Sample pulse time 

- ... 
~~ 

~ " ""110; ...... 

~ ~ ~ 

~ 

~ ,.... 
s.-.. 

~ 

B05 (P - P) 
Sample pulse 

B09 (post-processor) 

Channel B eye e 
\ Ground reference 

Sync -internal, 0.2ms/div. 
Channell, 0.5V /div. 
Channel 2, 2V /div. 

See C·l 01 for II B 5 card positions 
See C-1 02 for II B 6 card positions 
See C-l 03 for II B 7 card positions 
See C-1 07 for II B 11 card positions 
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MAINTENANCE PROCEDURES, PART 3 

043 

044 

045 

046 

047 

031 
272 

No' 

( -'" -- _J/ 

Yes 

o 

Remove post-processor and scope 805 
(post-processor position) . See Waveform 
"30. 

Is the waveform at B05 the same 
except amplitude:>+3V? 

Replace post-processor card, recalibrate 
the signal quality meter (see V J005 or 
VW004), and restart Test 2. 

Plug the post-processor card back 
in the socket. 

Replace the F ET card and 
restart Test 2. 

0_" 
'-' o o 

006 

057 

Yes 
058 

059 

No 
060 

Yes 

-
062 070 

063 160 

o o 

Not receiving all marks 

Scope B04, ('receive data' on FET card). 064 

065 

Steady "down" (space) level? 

066 
Scope G08 ('scrambler input' on 
theFET card). 

067 

Steady "up" level >+4.2V (mark)? 

Marks come from the transmit data 068 

trigger in the line interface card. Scope 
at Ul1/Dl0 to ensure the trigger is at 
an MST up level (mark). Scope the signal 069 
through the modem to find the problem 
by referring to logic. 8e sure you have 
followed all the steps to here 

069A 
and are executing Test 2. 

Execute the transmit test. If no trouble 
is found, execute the receive test. 

0698 

069C 

0690 

o o o o o o o o o 

018 

-Yes 

No 

Yes 

No 

o o 

MAINTENANCE PROCEDURES, PART 3 C-460 

The wrap relay is not picked-scope 
J09 (limiter CClrd). 

Steady "down" level <+0.3V? 

Replace limiter card 

Scope J13 (modem intf card) 

+EIA level>+3V? 

Replace modem interface card. 

Scope B09 (driver card) 

Steady - MST voltage? 

Check cable from top card connector 
(not on LI 8 11). 
If all right, replace driver card. 

Diagn~stic Mode should be set in the 
line interface card by a set Mode 
operation - check. 

See C-l 01 for LI 8 5 card positions; 
See C-l 02 for LI 8 6 card positions-; 
See C-l 03 for LI 8 7 card positiOns, 
See C-l07 for LI 8 11 card positions; 

o o o o o c 
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MAINTENANCE PROCEDURES, PART 4 

019,033,062 

070 

071 

072 

073 

074 

075 

076 

077 

Waveform # 070 

Transmit test 

End test 2 (abort). Tie '+EIA data sig rate sel' to +8.5V for 
2400 bps operation (See V*090 to V*095). Remove trans
mitter card and scope J12 and G 1 0 (ramp clocks A and B 
on the transmitter card; see Waveform #070). 

Are the waveforms correct? 

Scope B09 and 002 (Channel A and B transmit on the transmitter 
card; see Waveform #072). 

Are the waveforms correct? 

Return transmitter card to its socket. 

Remove jumper for 2400 bps operation. 
Replace FET card and restart Test 2. 

Return transmitter card to its socket and scope 011 (ramp test point 
on the transmitter card; see Waveform # 076). 

J12 (transmit card) 
Ramp clock A 

Gl0 (transmit card) 

Sync - internal, 0.5ms/div. 
Channell, 1 OV /div. 
Channel 2, 10V/div. 

If 'ramp clock B' is 180 0 

out-of-phase you are run
ning at 1200 bps - should 
be running at 2400 bps. 

o o 0 o o o o o o o 

Waveform II 072 

Note: Observe the oscilloscope carefully. Depending upon how sync actually 
triggers the sweep, waveform A, B, C, or 0 may be displayed. A correct wave
form always has nine dots vertically, and phase changes always appear as a 
compressed waveform with four dots omitted. At 2400, three full cycles appear 
between phase changes; at 1200, six cycles appear between changes. Phase 
changes are staggered. 

A. . ~ ~ ~ 
C . 

B. 

.: . 
.1-

. 
.~ .... :'ra .~ •• • ~ .. 4 . . • l- • • • • . . • · • • . • · . · . • · . • · . • • • • • • • . . . 

•• •• .. . . .. •• •• • • · • • - - - - - - - - - -- • .. .. . . .. . . • 

. .: ;. ~ i- •• ~ ~ ~ 
: l-

.", .. .. · :", • • • 
'" 

. · . · · · . . . . . · · . . · · ",: .. .. · .. .. - - - . - -· · . .. . 

Sync - S04 (FET), 0.5ms/div. . 
Channel 1, 0.5V/div. 
Channel 2, 0.5V /div. 

. · ;. . • - - ir- .:-. :. ..!. •• • .. . •• • • • . • • l- .. • ~ • . • . 
r.: .. r-: .. .. • - - - -
. . . · · .: - - - - :-. .. .: ~ · · . • : . . • . . . . .. . • · " . . ..: . . · ~ · . · .. 

..,. - . -.. . . . · 

. • • • . . . . · .. 
~ • . . . . . . . .. .. . - - -. . · .. 

: ~ . .: ~~ :": : : . ~ . 
~ • . • .- l- ., .. • · . - -. •• .. • .. - - -

:- ~ ~ • .. .~ . .. : . . . . .. · . . . . · · . .. .. .. .. - - - -• . . . 

B09 (FET) 
Chan B transmit 

o 

002 (FET) 
Chan A transmit 

D . 

B09 (FET) 
Chan B transmit 

0 

002 (FET) 
Chan A transmit 

00 000 

. - . . . . . . . - .. - .. .. .. .. .. .... .. .... .. .. ::: ... --.- : ..... . ... : : .. :~. ~ .. :.: 

. -

I. .It • ...: • ..: I:.: 
t-. • It· 

. . - . . --. . -. . . -. . · . . -. . . . . . . · . . . . . . . . 
. - . . . 
-ft.- ~ ':.. 

· . 
~. 

. . - - - -. .. . . . -. . . . . - -. Ie •• · . . 

. . 
: .-

:.-

. --. -

. 
..,.: -. 

. -

. . . . . 
~ 

. -

. 
-

o 

. . - -. .. . .. 
~ ~:. . .: ..: 

. -:0: . 
~ 

. -. . 
r:: -. 

. -. .. . . 

o o 0 

B09 (FET) 
Chan B transmit 

o 
D02 (FET) 
Chan A transmit 

B09 (FET) -.. : . - ... -.100· -.. . . - - - . - " .. ':. .... Chan B transmit 
r--7+---~~~~~--~--~--~~ •. ~~~~~~ 

· . 

. 
. 
~ .• 

.. ; -

. 
. -. . ..,. . 
. -

.. . . -'" .. . . . . ., · . .. -. 

. 
. . - -.. , .. ... .. 

~Ie· ': 

. -.. . . . " '"-; 

o . . - -. . .. .. . . . .. . D02 (FET) 
-I- Chan A transmit 

See C-1 0 1 for LI B 5 card positions 
See C-l 02 for LI B 6 card positions 
See C-l 03 for LI B 7 card positions 
See C-l07 for LIB 11 card positions 
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MAINTENANCE PROCEDURES, PART 5 

076 

077 

078 

079 

080 

081 

082 

083 

084 

085 

086 

087 
Yes 

090 

Is the waveform correct? 

Scope D05 (analog transmit signal on the transmitter 
card; see Waveform # 078). 

Is the waveform correct? (Ignore phase differences.) 

Remove jumper for 2400 bps operation. 
Replace transmitter card and restart Test 2. 

Remove jumper for 2400 bps operation. 
Restart test 2 and scope G09 (scramble output on the 
F ET card; see Waveform # 081). 

Is the waveform correct? 

Scope G09 (line driver input on the transmitter card; 
see Waveform # 088). 

Scope S10 (RTS on the FET card) 

Steady down level < 0.3V 

RTS comes from the line interface. Refer to V~003 
to trace the RTS signal to find where it failed. 

Is the waveform correct? 

Replace FET card and restart Test 2. 

Scope D13 (preamp output; 
see Waveform #014). 

Is the waveform correct? 

Remove preamp card and scope B02 (preamp wrap input; 
see Waveform #090). 

The transmit test is satisfactory. If you entered the transmit 
test from block 019, 033, or 062, return to that point. 

Waveform # 076 

" ) 

I 1\ / 
L ~ 11f 

V IV 
Sync - internal, 0.5ms/div. 
Channell, 0.5V Idiv. 
Channel 2,0.1 V Idiv. 

Waveform 11078 

Sync - internal, 0.5ms/div. 
Channel 1, 0.5V Idiv. 
Channel 2, lV/div. 

Waveform 11081 

, ... 
'" .. 

Sync - internal, 0.5ms/div. 
Channell, 2V Idiv. 

o o o o o () 0 o () o o 

~ 

\ J , 
/ \ 

V 

I .,. '" 

o o 

IA 
\ 

\ 
\ 

.. . 

o 

S04 (FET) 
. Ramp clock A 

D11 (TSM) E) 
Ramp test point 

S04 (FET) 
Ramp clock A 

D05(TSM) 
Analog transmit 
signal 

GOg (FET) 
Scramble output 

o o o o 

Waveform # 088 

1000.._ - -IA...-~.-~ ~ ~ 
~ ~ V" ~ - - -

Sync - internal, 0.2ms/div. 
Channell, 0.5V Idiv. 
Channel 2, 2Vac/div. 

Waveform # 090 

Sync - internal, 0.2ms/div. 
Channel 1, 0.5V/div. 
Channel 2, 5V /div. 

o o 

MAINTENANCE PROCEDURES, PART 5 C-480 

~ 
~ 

...... ~~- .-
.,.J ~ 
~ 

.... 
.A. 
~ 

S04 (FET) 
Ramp clock A 

G09(TSM) 

-- - Line driver input 

() 

S04 (FET) e Ramp clock A 

802 (Preamp) 
fa Preamp wrap 

Signal input 

See C-l0l for LI B 5 card positions 
See C-102 for LIB 6 card positions 
See C-l 03 for LI B 7 card positions 
See C-l 07 for LI B 11 card positions 
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MAINTENANCE PROCEDURES, PART 6 

090 

094 Is the waveform at B02 (preamp card) 
correct? 

095 Replace preamp card and restart 
Test 2_ 

096 
Return the preamp card to its socket, remove 
transmitter card, and scope G02 (-enable line 
driver on the transmitter card). 

097 Steady "down" level < +0.3V? 

098 Replace transm itter card and restart 
Test 2. 

101 Replace the FET card and restart 
Test 2. 

015 

130 

131 

132 

136 

137 

138 

139 

140 

141 

Carrier detect test 

Scope D05 ('+carrier 
detect' on the FET card). 

Steady "up" level> +3V? 

Receive line signal detected (carrier detected) 
is gated to the scanner by 'control in B' in the 
line interface card. Refer to V*003 to trace 
the signal to the line interface card. 

Scope J11 ('- serial 
data' on the FET card). 

Is J11 switching from "down" levels < +0.3V 
to "up" levels> +3.5V? 

Scope D07 ('+ clamp - start 
resync' on the FET card). 

Steady "down" level (- start resync) < +0.3V? 

Execute the receive test. 

Scope G03 (-signa I 
threshold on the FET card)_ 

o o 00 

142 

143 

144 

145 

146 

147 . 

148 

149 

150 

0000 o o o o 

Is G03 switching from ground to> +3.5V? 

Scope D09 ('-2 wire' on the limiter card). 

Steady "up" level (+4 wire) > +3V? 

Replace the limiter card and restart Test 2. 

Internal four-wire operation is not being forced by Test 2. 
Set mode sets the diagnostic mode latch in the line 
interface card for a wrap operation. Refer to V*003 to 

. ensure S09/D02 is at a steady MST downlevel and to . 
trace the wrap signal. 

Scope U13 ('+new sync' on the FET card). 

Steady "up" level> +4.2V? 

Replace the FET card and restart Test 2. 

New sync is not being clamped off in Test 2. 
New sync comes from its latch in the line 
interface card. Refer to V*003 to ensure that 
new sync is off in the line interface card and to 
trace the signal to the FE,T car~. 

See C-l 01 for LI B 5 card positions 
See C-l 02 for LI B 6 card positions 
See C-l 03 for LI B 7 card positions 
See C-l 07 for LI B 11 card positions 

MAINTENANCE PROCEDURES, PART 6 C-490 
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MAINTENANCE PROCEDURES, PART 7 

034,063,140 

160 

161 

162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

o ,0,. 
' ' 

Receive test 

Scope 013 (preamp output) and 005 (limiter input). 
If this is LI B 6 or 7, jumper G05 (AEQ analog) to 
ground. (See Waveform # 160.) 

00 the waveforms compare? Remove ground jumper. 

Note: Line Set 5B and 11 B jumpers the preamp 
output to the limiter input. 

Execute the receive equalizer test. 

Start Test 2 and jumper G02 ('-enable line 
driver' on the transmitter card) to ground. Also, 
jumper G07 (' RTS' on the driver card) to ground. 
Leave the jumpers on. 

Scope 005 (limiter input) and B02 (limiter output; see 
Waveform # 163). 

Are the waveforms correct? 
(Ignore the phasing of limiter input; however, the up and down 
levels of limiter output should have about equal duration and 
should be in phase with limiter input.) 

Replace limiter card, remove the jumpers, and restart Test 2. 

Scope 005 and B02 ('Chan A and B filters' on the post
processor card; see Waveform # 166). 

Are the waveforms correct? 

Remove the post-processor card. 

Are the waveforms now correct except ampl itude > +6V? 
(see Waveform.,# 166) 

Replace post-processor card, remove the jumpers, recalibrate 
the signal quality meter (see VJ005 or VW004), and 
restart Test 2. 

Return post-processor card-to its socket. 

() o 00 , " o o 0, .) 
, / o o 

MA'llN:riENA,NCE PROCEDURES. PART 7 

Waveform # 160 

013' 
Preamp, output 

DOS 
Limiter in put, 

Sync - S04 (FET), 0.2ms/div. 
Channell, 100mV/div. for LI Bs 5 and 11 (50mV and 2/5 amplitude for US6'or7) 
Channel 2, 100mV/div. (for line sets 5A or l1A or L1Bs.6,0.r7) 

Waveform' # 1B3; 

Sync - S04(FET), 0.5ms/div. 

B02 
Limiter output 

005 
Limiter input 
(Chan 1) 

Channell, 1 OOmV /div. for LI Bs 5 and 11 (50mV and 2/5 amplitude for LI B 6 or 7) 
Channel 2, 5V /div. 

Waveform # 166 
Note: Both signals are more up than down; transitions 

marked with arrows line up vertically. 

Sync S04(FET),O.2ms/div. 
Channell, 1 V /div. 
Channel 2, 1V/div. 
Scope in Alternate Mode 

o o 000 o 

005(P- P) 0 
Chan A filter 

B02(P- P) CD 
Chan B filter 

o o 0 1 0 .. '1 '. i 

See C-101 for LIB 5 card positions 
See C-102 for LIB 6 card positions 
See C-l 03 for LI B 7 card positions 
See C-l 07 for LI B 11 card positions 
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MAINTENANCE PROCEDURES, PART 8 
171 

172 Remove the jumpers and start T2. 

173 
Scope B02 (limiter output) and compare with 002, 805, 
and 004 (limiter output delayed through shift register; 
see Waveform # 173). 

174 

Yes 

175 

176 

Waveform # 173 

A_ 

Are the waveforms correct and 
correctly delayed? 

Replace limiter card and 
reStart Test 2. 

Replace the FET card and 
restart Test 2. 

Sync -internal, 0.1 ms/div. 
Channell, 5V /div. 
Channel 2, 5V /div. 

B 

-

802 G 
Limiter output 

002 e 
Limiter output 
delayed 4500 (2400) 
(shift reg. Bit 80) 

B02 G 
. Limiter output 

D04 e 
Limiter output 
delayed 9900 (1200) 
(shift reg. Bit 88) 

o o o 

c_ 

167 

180 

181 

182 

183 

184 

185 

186 

187 

, . ,~" b" "" "'iiM" 'ji •• ," .... y .... , p .• !, r I 'IO"'eipiu'I!'",y,mwyi'Y'" iUHIll' 1M;",'H ,I,Ll "",i r! :'Il!!'~' n" 1 I . T" I r 1') ,'ff'~!!IT!1 I", 'rn ." ". '" ']fjIT!! 'fI'" LlI'Ii "orr] I,r,r, 1 

o 0 o 00 o 

-

802 G 
Limiter output 

805 
Limiter output 
delayed 5400 (2400) 
or 10800 (1200) 
(shift reg. Bit 96) 

Scope 004 and 006 ('Channels A and 
8 data' on the post-processor card). 

Steady "up" level (about +8V) on both? 

Replace post-processor card, remove the jumpers, 
recalibrate the signal quality meter (see V J005 or 
VW004) and restart Test 2. 

Remove the jumpers and scope 004 ('chan A receive 
. data') and G02 (chan A Eye TP) on the post-processor 

card (see Waveform # 183). 

Are the waveforms correct? 

Scope 006 (Chan B rcv data) and 809 (Chan Beye) 
(See Waveform # 183.) -

Are the waveforms similar to D04 and G02 (above)? 

Scope M09 ('-resync AEL' on FETcard). 

1.':8 

0000000 o 00 

188 Steady "down" level < +0.3V? 

189 Scope M 13 ('+clamp data AE L' on, FETlcardn, 

190 Steady "down" level < +0.3V'?) 

191 Scope 807 ('+clamp data' on FETcard). 

192 Steady "down" leve.1 < +O:3V? 

Execute the AEQ test. 

193 Replace FET card andrestartcTestZ:. 

Waveform # 183 

Note: Maladjust scope probe compensation to observe the 
blips on the receive data trace. Recompensate;the 
probe before proceeding. 

-

I~ ~ ... ~ ~ 
I~ ~ ...ofl~ l' 
I .... 

-

Sync - S04 (FET), O.2'ms/div; 
Channel I, 5V /div. 
Channel 2, 2V/div. 

...... 

.--
........ --~ 
~ ,., 

r:--.. . 
~ 

~l' 
~ 

004, (P- p)fI~' 
ChaniA'receive 
data' 

G02 (p - PICI) 
Chan: A,eye' 

SeeC·1:tI11 faf1 U:B:5:cat:d'pusitions, 
See C-l02"foff tJ8$6iGard;positlo:ns' 
See:C-103 fOT I2.IB'Tcardpositions 
See C-1 07 for LI 8 11 card positions 
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MAINTENANCE PROCEDURES, PART 9 

161 

201 

202 

203 

204 

205 

No 

206 

207 

208 

209 

210 

()1 o 

Receive equalizer. 

Is the AEQ present (LiBs 6 - 7)? 

Is the Cl receive equalizer present (line Sets 5A 
or 11 A)? 

At this point, your decisions indicate that the modem 
has no receive equalizer (line Sets 5B or 11 B), yet 
the preamp output is good and the limiter input is 
bad. This is the same line, so unless the backpanel 
wire-wrapped jumper from D13 to J09 (empty Cl rcv 
equalizer position) is bad, you have made a mistake 
and shou Id start over. 

Scope J02, G03, G02, B07, and P04 
(Cl equalizer control lines). 

All steady "down" levels < +O.3V? 

Replace Cl equalizer card and restart Test 2. 

Scope J02 ('+equalizers out' on the 
post-processor card). 

Steady "up" level> +3.5V? 

Replace post-processor card, recalibrate the 
signal quality meter (see VJ005 or VW004), 
and restart Test 2. 

The '+equalizers out' line is not being forced 
on Test 2. Diagnostic mode (wrap) forces 
'+ equal out' on VJ302. Scope to locate the 
trouble. 

00 0" .. ",1 , J' o o 0'.' 'e)! 0',', 
,I 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

250 

251 

252 

253 

254 

() 

No 

o o o 

MAINTENANCE PROCEDURES, PART 9 C-520 

AEQ Test (LIB 6-7) 

Plug the indicator card on the back panel in the indicator 
location (see C- 102,for LIB 6 or C-l03 for LIB 7). 

Observe the indicators while starting Test 2 from a reset 
state. AEQ equalizes on the first start character after 
carrier is detected. Jumpering G07 (driver card) to ground 
simulates starting and resetting Test 2 when Test 2 is running. 

Did any of the lights blink? 

Jumper G05 ('- TP' on the AEQ analog card) and G07 
('+AEL ready' on the AEQ digital card) to ground and 
scope B02 and B12 (AEQ analog card). (Sync Jl0-

, AEQ digital, 0.2ms/div.) Leave the jumpers on. 

Do the waveforms compare (similar 
to Waveform #160)7 

Remove the AEQ analog card and scope 002, B02, 004, 
J12, G12,and J13 (AEQdigital card). 

All at steady levels more negative 
than -1.75V? 

Replace the AEQ analog card, remove jumpers, and 
restart Test 2. 

Return the AEQ analog card to its socket, replace the 
AEQ digital Card, remove jumpers, and restart 
Test 2. 

Scope U05 ('rectified eye' on the AEQ analog 
card, see Waveform # 248). 

Is the waveform correct? 

Scope J06 ('-2400' on the 
, AEQ digital card). 

Steady "down" level < +0.3V? 

Replace the AEQ digital card and restart Test 2. 
Of you return here, replace the AEQ analog card, 
instead, and restart Test 2. 

Speed control is incorrect. Correct speed 
, control then restart Test 2. 

o o o o o o 

Waveform #248 

t---t--+--+--+----'I---+--+--+-~+___I S04 (FET) e 
Ramp clock A 

U05 (AEQana) 0 
Chan B eye 

I--+---':::j-.-+=~+--+--+=::::::=I==:::::+==---k---J rectif ied 

Sync -internal, O.2ms/div. 
Channell, O.5V /div. 
Channel 2, 5V Jdiv. 

o o o 

See C-10l for LIB 5 card positions 
See C-l 02 for LI B 6 card positions 
See C-l 03 for LIB 7 card positions 
See C-l 07 for LI B 11 card positions 
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MAINTENANCE PROCEDURES, PART 10 

260 

261 

262 

266 

267 

268 

269 

270 

271 

272 

273 

274 81 043 

Yes 

Yes 

Scope G07 ('+ ready AEL' on AEO digital card). 

Steady "up" level) +6V? 

'Ready AEL' is not up in Test 2. Scope D13 (limiter card) 
V*302 to determine why it is not up. 

Scope D13 ('-2 wire' on the AEO digital card). 

Steady "up" level) +4 V? 

Test 2 is not forcing four-wire internal operation. Go to V*003 and 
trace diag mode (wrap) to determine why four-wire is not forced on. 

Abort test and scope G07 ('+AEL ready' on the AEO digital card). 

Steady "down" level < +0.3V? 

Restart Test 2 and scope J10 ('-eye sampler' on AEO digital card; 
see Waveform #030, upper trace). 

Is the waveform correct and amplitude} +4 V? 

Replace AEOdigital card and restart Test 2. 

280 

281 

282 

283 

284 

285 

286 

295B 

295C 

296A 

No 

000 

002 

Scope G10 ('-data set ready' on the limiter card). 

Steady "up" level) +6V? 

'Ready AE L' is on when reset. Scope D13 
(limiter card) V*302 to determine why it is 
not up. 

Scope B13('-force DTR off' on the limiter card). 

Steady "down" level < +0.3V? 

'DSR' is not being dropped by auto answer/auto 
call. Go to the ACO Diagnostic. 

297A 

297B 

297C 

297D 

297E 

'Force DTR off' is not off when reset. Wrap 297 F 
activates this signal. See V"'302 to scope to t 
trouble. 

AEO Check 

Plug the indicator card on the back panel1n the 
indicator location (see C102 for LIB 6 or 
C-1 03 for LI B 7). Observe the indicators while 
starting Test 2 from a reset state. AEO equalizes 
on the first start character after carrier is detected. 
Jumpering G07 (driver card) to ground simulates 
starting and resetting Test 2 when Test 2 is 
funning. 

Did aJ/ of the indicators blink? (Try several times.) 

Are all the indicators on at the end of the 
equalization cycle? Try several times. 

Data Set Ready is OFF in Test 2. 

Use V "003 to scope from P13 (line interface card' 
tofina where DSR failed-it should be on. 
Correct the trouble and restart Test 2. 

297G 

297H 

297J 

297K 

297L 

------------------------------------------------------------------------~ IIII~--------------

000 o 0·0 0 o 000 
009 

Yes 

Fail ure only at 1200 bps. 

Start Test 2 then jumper G02 ('-€nable line driver' on the transmit 
card) and G07 (RTS on the driver card) to ground. 

Scope D05 and B02 ('Channels A and B filters' on the post
processor card). Sync on D05 (P-P card). 

Are the waveforms correct (like Waveform #166, but inverted) ? 

Remove the grounding jumpers and restart Test 2. Scope B02 
and D04 ('limiter output' and 'Bit 88' on the limiter card). 

Are the waveforms correct? (See Waveform #173-B). 

Replace limiter card and restart Test 2. 

Replace FET card D2/L2/F2 and restart Test 1. 

Scope D04and D06 ('Channels A and B data' on the post
processor card). 

Both steady "down" levels < +0.3V? 

Replace post-processor card, recalibrate the signal quality meter 
(see VJ005 or VW004), and restart Test 2. 

Replace FET card and restart Test 2, 

See C-101 for LIB 5 card positions 
See C-1 02 for LI B 6 card positions 
See C-1 03 for LI B 7 card positions 
See C-1 07 for LI B 11 card positions 
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MAINTENANCE PROCEDURES, PART 11 

Line-Side Diagnostic 

This test checks the basic circuits of the modem between 
the communications line and the circuits exercised by the 
Test 1 Diagnostic. 

This test uses a remote modem. The T3 and T4 capabili
ties are used on both modems, in addition to continuity 
checking in some cases. Test equipment required, in addi
tion to an oscilloscope, include the CE meter and the dB 
meter. 

832 

301 

302 

303 

304 

305 

306 

307 

0 0 0 

Is the problem on leased line or switched network? 

Have the remote modem(s) set to T4; start Test 3 at the local 
modem end. 

Set the dB meter to BRIDGING and measure the local modem 
transmit level at the 283-B plug. Either remove the plug cover and 
clip to the screwheads or partially remove the plug from the 
receptacle and clip to the prongs. 

Is the transmit level correct? (Refer to the benchmark chart
LlBs 5 and 11 only.) 

Scope the transmit signal at the 283-B plug, (Refer to the line
seoping procedure under "Seoping Hints and Precautions" 
on C-~OO.) 

Is the wavefor~ normal (similar to the OnE; on page C-400, but 
"clean" and undistorted)? 

Have a remote modem set to T3 and run Test 4 at the lo.cal modem. 

0 0 (0 0" ,,0 0' .~ 

0; 

313 

314 

315 

316 

317 

0 ' " 0 0 

Set the dB meter to BRIDGING and measure the receive level at 
the 283-B plug. 

Is the receive level correct? 
(Refer to the benchmark chart-LI Bs 5 and 11 only.) 

Scope the, receive line signal at the 283-B plug (see the line-scoping 
procedure under "Scoping Hints and Precautions") and compare 
it with preamp output 013 (see Waveform #014). 

Unplug the 283-B plug and plug the dB meter into the receptacle. 
Set the dB meter to 600-ohm termination and measure the receive 
level. 

Is the receive level still wrong? (See block 311.) 

The problem is not in this modem. 

Scope BOS ('-wrap relay' on the preamp card). 

Steady lavel ) +1 O.5V? 

Use V*003 for points to scope in determining why the wrap relay 
doesn't pick. 

Abort the test. Using the line Connection Continuity drawing 
C-410B, check the continuity of the line connections. 

0 0 0 0 ,0, 
" ) 0", c' 

-~-~~-.------

0 

330 

331 r----~ 

332 

333 

334 

335 

336 

337 

338 

342 

0 0 t, " 
(0 ~O 
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Unplug the 283-B plug from the line and plug it into the dB 
meter. Set the dB meter to 600-ohm termination. 

Is the transmit level still wrong? 
(See block 304.) 

The problem is not in this modem. 

Unplug the 283-B plug from the line and plug it into the dB 
meter. Set the dB meter to 600-ohm termination. 

Is the waveform on the oscilloscope now correct? 

The problem is not in this modem. 

Scope J11 ('wrap signal' on the transmitter card). 

Is the waveform correct (like Waveform #090 if the transmit 
C1 equal izer is switched out or not present)? 

Go to the Test 2 Diagnostic, Transmit Test (block 070). 

Is the continuity check good? 

Repair or replace the faulty part. 

Replace preamp card. 

Reconnect the 283-B plug to the line and restart the line-side 
test. See C-101 for LIB 5 card positions 

See C-1 02 for LI B 6 card positions 
See C-1 03 for LI B 7 card positions 
See C-1 07 for LI B 11 card positions 
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MAINTENANCE PROCEDURES, PART 12 . 
301 

Switched network problem 

Establish a telephone line connection to an IBM 3872 
Modem or appropriate I BM integrated modem. 

Have the Test{Operate switch of the remote modem set to T4; 
start Test 3. 

Using the dB meter set to BRIDGING, clip to the 'Dr and 'DR' 
spade lugs at the local data coupler and measure the transmit 
level. 

Is the transmit level correct? 
(Refer to the benchmark chart.) 

Scope the transmit signal at the 'or and 'DR' spade lugs. 
(Refer to the line-scoping procedUre under "Scoping Hints 
and Precautions".) 

Is the waveshape correct? 

Have the remote modem set to T3; start Test 4 at the local 
modem.~nd use the dB metersetto BRIDGING to measure 
the receive level between 'DT' and 'OR'. 

Is the receive level correct? 
(Refer to the bench mark chart.) 

The problem is not in this modem. 

Scope the receive line Signal at the 'DT' and 'DR' spade lugs 
(see the line-scoping procedure under "Scoping Hints and Pre
cautions") and compare it with preamp output 013 (see Wave
form #014). 

Is preamp output the same basic waveshape as the receive line 
signal? {The amplitude of preamp output should be nearly twice 

380 

381 

383 

385 

386 

387 

388 

Yes as great. Also, because the preamp attenuates low- and high- 389 
frequency noise, preamp output should appear "cleaned up"J 

Replace preamp card and restart the line-side test. 

The line-side test is satisfactory. 

No 

Jumper G10 ('- DSR' on the limiter card) to ground. 

Is the transmit level now correct? 

There is an auto-answer problem. Go to the AA/ACO 
Diagnostics (page C-560). Remove jumper. 

Disconnect the telephone call and disconnect the cable to 
the coupler from the I/O gate connector and measure the 
transmit level between B12 and B13 ('data tip' and 'data 
ring' on the I/O gate connector). Use the dB meter, set to 
6OO~hm termination. B12 should be grounded by the 
analog switch circuit. If the transmit level is not correct, 
check it at the appropriate V2 orV 4 connector position. 

Is the transmit level now correct? 

Check for continuity in the cable to the data coupler 
between B12 and the 'Dr spade lug, and between 813 and 
the 'OR' lug. 

Is the continuity check good? 

The problem is not in this modem or external cable. 

Repair or replace the cable and restart the line-side test. 

405 

406 

407 

408 

417 

o 
337 

000 00000000 

Remove preamp card from its socket. 

Scope differentially G13 and J13 (+Iine driver output on the 
transmitter card). Sync on S04 ('ramp clock A' on the FET card). 

Is the signal within the range of 46.3V-57 .7V, peak-to-peak? 

Return preamp card to its socket. 

Replace transmitter card and restart the line-side test. 

Return preamp card to its socket. 

Scope B08 ('-wrap relay' on the preamp card). 

Steady level) +10.5? 

See V*003 for points to scope to determine why the wrap relay 
does not pick. Remove jumper. 

Abort Test 2. Using the 'line connection continuity' drawing, 
check the continuity of the line connections. 

Is the continuity check good? 

Repair or replace the faulty part, remove jumper and restart the 
line-side test. 

Replace preamp card, remove jumper, and restart the line-side test. 

See C-l 0 1 for ll8 5 card positions 
See C-l02 for II 86 card positions 
See C-l03 for II 8 7 card positions 
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MAINTENANCE PROCEDURES, PART 13 

AA FAULT LOCATION 

CIRCUIT CARDS INVOLVED WITH AUTO-ANSWER 

CARD NAME 
CARD LINE LINE SETS LINE 
CODE SET6A 

UB7 
8B,12B SET 9A 

AA Common M862 YES YES 

AA interface w/o ACO N829 YES --
ACO-2 M861 -- YES 

Use the following procedure to locate the source of aut(\ 
answer problems. 

1. Use the back panel indicator to .answer the questions 
asked in this section before scoping. See the appropriate 
"Type X LIB CARD POSITIONS" page for the location 
in which to plug the indicator card. The indicator card 
plugs onto the back panel pins with the end of the indi
cator block marked TOP at the top so the lights are 
vertical. 

2. Scope those signals that do not affect the indicator. 
Always scope pulsing signals. 

YES 

YES 

--

3. , See C-430 (EP) or C-432 (NCP) for panel procedures for the AA-Test. 

YES 

--~. 

YES 

800 , Set up the AA Test and dial the modem's number from a nearby 
voice telephone. 

801 

802 

803 

804 

Is there a remote ringing sound? 

Note: Sound may be brief or unheard. Check decision 806 before 
saying "no". 

Is there a busy signal? 

Are the CBS coupler switches and indicators off and the handset 
cradled? 

Turn off the switches, put the handset in the cradle, and 
restart. 

Have the common carrier check the CBS coupler and loop. 
Restart. 

00 lO'" ", ,Y 

806 

807 

808 

809 

810 

811 

812 

820 

821 

822 

823 

824 

825 

826 

827 

828 

0: 0, \ -, 0,,\ 
" 

Is '~OH' ;("of1 hook') up? [Wiitlil1~ut ACO, 812 (AA intfJ ;wl1;h ,ACO. 
S09(ACO-2)1. 

Is 'RI' ("r~ng indicate') pulsing? [Withoo'l: ,AC04 :801 '·(,AA intft; with 
ACO.,S02 (ACO-2)]. 

Is '-for-ce OTR off' down? rWi'l!hand wittJGltt ACO, ·Jf3 IAA 
common)J . 

, Wrap keeps thisline down., but ACO T'est doesnotwrap~Soope 
to determine problem. 

Replace the AA common card and restart. 

Re.check deciliili>l1S:sD6 .and80] ,with ilihe ;osoilloscope at the spade 
;!ugsattcrohmlHto ltlhe aiia'ta,colI.!l!iliJr .. ~ir ;or ;rreplace 1I!becableif 
:there;fs<ar.d~;; iiif l11lltI:"all'lllm:e <Olll1l1ilmOlil lOamier. 

Is 'OA' ('data mocdemlmad,y') up? ifWit1lI!mwtt,WO" 012 (AAintf); 
with ACm,lS07l \(~().;7l):] . 

Reptace~the AA interface card (without ACO) or the ACO-2 (with 
ACO) and restart. 

1- to 3-second delay by CBS. 

Is 'CCT' ('coupler cut through') up? [Without ACO, B1 O(AA intf); 
with ACO, U02 (ACO-2)] . 

Is the answer tone (2100Hz) heard? 

Is 'SH' ('switch hook') up? [Without ACO, (AA intf); with ACO, 
U05 (ACO·2) 1. 

Hang up the calling telephone, jumper B05 (AA common card) to 
ground and scope G02 (AA common) for a 2100Hz sine wave 
signal. 

Istthe answer tone signal present? 

Replace the AA common card and restart. Remove jumper. 

Recheck decisions 810 and 820 or 822 with the oscilloscope at the 
~spade lugs attached to the data coupler. Repair or replace the cable 
;if there is a discrepancy; if not, call the common carrier. Remove 

,l;'umper. 

Does the answer tone end and does 'OSR' ('data set ready') come 
on? [Without ACO, 009 (AA intf); with ACO, M13 (ACO-2)]. 

Replace the AA interface card (without ACO) or the ACO-2 
(with ACe);) and restart. 

Set up J!me 'AA Test. Without ACO, scope 'data tip' at B02 (AA 
intf,) _!9round .level" :an.d scope 'data ring' ;at 006 (AA intf) for 
(dlaltuiitgrnat,5.IWit€h AOO,,:sctiJ!le"data tip' at B02 (ACO threshold) 
fl\Gf grouIllUevel,amlbce,pe'dataring' at 000 ((ACO threshold) for 
;data signal.s. 

o 0 , 01 0'"\ 0' ,:,1' "'. I,' ",, __ . ",' "." II o () 

830 

831 

,832 

833 

834 

0 ' 0'" \' ':, . . j 
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Are both signals OK? 

Is the data signal on 'DR' 006? 

Local modem problem. 

Replace the AA interface card (without ACO) or the ACO 
threshold card (with ACO) and restart. 

No trouble found. Check cables and wiring. 

'C" ,\ 
; 

See C·l02 for LIB 6 card positions 
See C-l03 for LI B 7 card positions 
See C·104 for LI B 8 card positi ons 
See C-l05 for LIB 9 card positions 
See C-l 08 for LI B 12 card positions 
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MAINTENANCE PROCEDURES, PART 14 
ACO FAULT LOCATION 
Use the back-panel indicator card to observe the status of 
the test points in the following procedure. See C-430(EP) 
or C-432 (NCP) for the panel procedures fot:. theACO TEST 

CIRCUIT CARDS INVOLVED WITH ACO 

CARD NAME CARD L1B7 LINE 
CODE SET9A 

ACO Interface 6834 YES YES 

ACO Threshold M859 YES YES 

ACO-1 M860 YES YES 

ACO-2 M861 YES YES 

AA Common M862 YES YES 

900 
Are the CBS coupler switches off and is the telephone 
handset cradled? 

901 Turn off the switches and put the handset in the 
cradle. 

902 Plug the back-panel indicator card onto the pins of the 
appropriate card socket. See appropriate II LI B CAR D 
POSITIONS" page. 

Set up Test 3 for the modem interface. Set up the 
903 ACO TEST for the autocall interface but do not 

activate it. 

905 Is '160Hz Osc' functioning? (ACO will not work with-
out '160Hz Osc.'). 

906 Is 'call request' or 'data terminal ready' active? 

908 Replace card ACO-l and restart. 

909 Note: Normally, the next three decisions are almost 
Simultaneous. See block 920. 

910 

911 

912 

913 

920 

921 

924 

925 

925A 

926 

927 

928 

930 

931 

932 

933 

936 

'DLO' ('data line occupied') active? 

'OH' ('off-hook') active? 

'DA' ('data modem ready'). S07 (ACO-2) active? 

Replace the ACO-1 card and restart. 

Is 'CCT' ('coupler cut through') active after 1 to 
3 seconds? 

Recheck decisions 911, 912, and 920 with the oscillo
scope. Repair or replace the cable if there is a discre
pancy; if not, call the common carrier. 

Lift the CBS coupler handset and operate the exclusion 
key. 

Is there dial tone on the CBS handset? 

Common carrier problem. 

Cradle the CBS handset and scope for dial tone at B02 
('data tip' on the ACO threshold card). 

Is a dial tone present? 

Scope for dial tone at the DT or DR. Repair or replace 
the cable if dial tone is present; if not, call the common 

After 1 to 2 seconds of dial tone, is threshold active? 

Replace the ACO threshold card and restart. 

Is 'PND' ('present next digit') active? 

Replace the ACO-l card and restart. 

Locate the telephone number of an auto answer terminal 

940 

941 

942 

943 

944 

945 

946 

952 

953 

that you can have made ready. Using the ACO Test pro- 954 
cedure, dial the first digit (set Adr/Data Switch E to 1). 

Does 'DP' ('digit present') become active? 955 

Replace the ACO-2 card and restart. 956 

If an audio monitor feature is in operation 
at your Data Coupler, listen to the dial 
pulses. Was the number of dial pulses 
correct? 

Replace the ACO-l card and restart. If the 
trouble persists, replace the ACO-2 card 
instead and restart again. 

Did 'PND' become inactive during dial 
pulsing? 

Did 'PN D' become active again? 

Is 'DP' active? 

Replace the ACO-1 card and restart. 

Replace the ACO-2 card and restart. 

Is SEP (separator) required for a second 
dial tone? (only after the first dial digit.) 

Dial SEP by moving Adr/Data Switch E to 
2 and pressing INTERRUPT. This must be 
done before the timeout sets ACR. 

Have all digits been dialed? 

Dial the next digit by incrementing switch E 
by 1 for each digit. This must be done 
before the timeout sets ACR. To dial all the 
digits automatically, set switch E to O. 

Is card strapped to require EON 
(end of number)? 

'PND' remains on. 

Dial EO'I\!. 

Does 'PND' become inactive and remain 
inactive? 

Is S07 ('data modem ready' on ACO-2) 
active? 

Replace the ACO-l card and restart. 

960 

Yes 

Is 'CCT' active? 

Can ringing or answer tone be heard 
on the call audio monitor feature? 

Common-carrier problem. 

Is the answer tone (2100 Hz) heard, 
ending after about 3 seconds? 

. Have the distant-end modem checked 
for an auto answer problem. 

Does 'DSC' (Distant Station Con
nected) become active? 

Is 'threshold' active? 

Replace the ACO threshold card and 
restart. 

Replace the ACO-1 card and restart. 

Is data audible on the audio monitor 

feature? 

Local modem problem. 

If the trouble persists, check cables 
and connections. 

See C-l 03 for LI B 7 card positi ons 
See C-l 05 for LI B 9 card positi ons 
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MAINTENANCE PROCEDURE, PART 15 
LIB TYPES 8, 9, 10, AND 12 MODEM PROBLEMS 

100S 

1009 

1010 

o 

Auto Answer problem? 

See AA fault location procedures on C-560. 

Automatic call originate problem? 

See ACO fault location procedures on C-570. 

Integrated modem receiver problem? 

Swap receiver card- see C-l 04, C-l05, C-l 06,. 
or C-l 08. 

Proper operation? 

Replace bad receiver card. 

Line set 12A or 128 'break' problem? 

Swap break card-see C-l OS. 

Proper operation? 

Replace bad break card. 

o 

1011 

1012 

1013 

1014 

1015 

1016 

1017 

101S 

1019 

1020 

1021 

1022 

I.ntegrated modem transmitter problem? 

Swap transmit card-see C-l 04, C-105, C-l06, 
or C-1 OS. 

Proper operation? 

Replace bad transmit card. 

Check transmit level of transmit card with FE db meter 
and adjust if necessary. See C-400 for db meter PIN. 

Strobe pulses available? (see C-300). 
('Transmit data mark' is alternating l's and O's) 

Swap bit clock control card-see C-104, C-l05, C-106, 
or C-10S. 

Swap adapter/data line interface card. 

Scanner interface problem? 

Swap bit clock control card-see C-l 04, C-l05, C-l06, 
or C-10S. 

Swap isolation card-see C-l04, C-l05, C-l06, 
or C-l0S. . 

Scope lines from scanner-see C-020. 

Or"OO'O"OOO' .;' ...'." .) ~". I ,I J l"U _ ) I J, . I} ( I , " (I". \ (r I . i 
" I ,II 'I,) ":' - ". . 
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1023 

1024 

1025 

1026 

1027 

1028 

() 
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LIB interface problem? 

C-580 

Swap adapter/data line interface card-see C-104, C-l05, C-l06, 
or C-l0S. 

Scope lines from LI B. 

Check card and board jumper options. 

Swap adapter/data line interface card-see C-' 04, C-l05, C-1 06, 
or C-l0S. 

Scope lines to integrated modem. 

Summary of I FT Routines and Panel Procedures to Simulate the Modem Tests 

1FT 
Modem Test 

Type 1 Scanner 

Test 2 15C6 

Test 3 15C8 

Test 4 15CA 

Auto-Ans. 15CA 

Auto Call 15C8 

*Line set 10A uses routine X684 

Routines 
EP or NCP Panel Procedures 

Type 2 Scanner 

X681 * Test 2 

X6CE 

X6CE 

X6CE 

X6CE 

Test 3 

Test 4 

Auto·Ans. 

ACO Test 

See C-l 04 for LI B S card posi tions 
See C-l 05 for LI B 9 card positions 
See C-l 06 for LI B 10 card positions 
See C-l08 for LI B 12 card positions 

0·

·.·';' , ) 
-" 

() 



00 000000 
INDEX 
A 
A bus assembler controis 6-100 
A register direct operation, CCU 6-100 
A segment of bridge storage module 7-030 
AA-ACO interfaces C-330 
abort, SDLC B-061, B-520 
ACR instruction 6-150,6-190,6-220 
activating the control panel 1-060, 1-120 
active state, type 2 CA 9-060 
ADAPTER CHECK light 1-020 
add character register instruction 
add halfword register instruction 
add operation, CCU 6-100 

6-150, 6-190, 6-220 
6-150, 6-190, 6-220 

add register immediate instruction 6-150,6-160,6-170 
add register irstruction 6-150,6-100,6-220 
address, type 1 CA 

byte transfer 8-100, 8-110, 8-300 
ESC 8-000 
NSC 8-000 
storage 7-010 

address assignment, type 1 CA 8-000 
address compare 

irlterrupt 1-030 
load 1-150 
program stop 1-030 
store 1-150 

ADDRESS COMPARE light 1-020 
ADDRESS EXCEPTION light 1-020 
address failures, single bit, multiple address, bridge storage 
address select 

type 2 communication SCJnner 
type 3 communicationscanner 

address substitution 

B-220 
F-090 

type 2 communication scanner B-220 
type 3 communication scanner F-l00 

ADORESS/DATA switches 1-100 
addressing, bridge storaqe 7-010 
addressing F ET ~torage 7-220 
addresSing failures, multiple bits, multiple addresses bridge 

storage 7-100 
adjusting DC v()ltag~ 0-230 
adjustments 

bridge storage 7-160 
power supply bridge storage 7-160 
receive equalizer rneter-LI B 5 C-400 

AHR Instruction 6-150,6-190,6-220 
ALO refprences, Ime set C-160 
allow low priority liltch, type 1 communication scanner 
ALUcontrols 6-100 
and character register i nstl"uctlon 
Jnd half word register mstructlon 
and operation, CCU 6-100 

6-150,6-190,6-220 
6-150,6-190,6-220 

and register Immediate Instruction 6-1 bO, 6-160, 6-170 
and register Instruction 6-150,6-190,6-220 
AR instruction 6-150,6-190,6-220 
AR I instruct ion 6-150,6-160, 6-170 
arithmetic operatIons 6-100 
array 

bridge storage 7-030 

FET storage board 
layout (OlB-Al1 7-210 

FET storage board 
layout (02B-A 1) 7-211 

asynchronous attention status, type 3 CA G-150 
asynchronous device end, type 3 CA G-130 
attachment buffer address register 

type 2 communication scanner 
level 2 interrupt B-310 
LIB Identification B-360 
program addressing 8-290 

7-100 

A-050 

000000000000 000000000 000 00 

auto-answer test 
Emulation Program panel procedures C-430 
I FTs C-560 
NCP or PEP panel procedures C-432 

auto call interface 
LI B 7,9 C-320 
line set 1 E C-220 

auto call interface, type 2 communication scanner 
abandon call and retry B-090, 8-150, 8-260 
call originate status 8-090, B-150, 8-260 
call request B-090, B-260 
data I ine occupied 8-090, 8-150, B-260 
digit present 8-090, 8-260 
interrupt remember 8-090, B-500, 8-510 
power indicator 8-090, B-150, B-260 
present next digit B-090, 8-150, B-260 

automatic call origi nate test 

B 

Emulation Program panel procedures C-430 
IFTs C-570 
NCP or PEP panel procedures C-432 

8 data register 
type 2 communication scanner 8-150,8-260 
type 3 communication scanner F-220, F-530 

8 instruction 6-150,6-630,6-640 
B register direct operation, CCU 6-100 
8 segment of bridge storage module 7-030 
back panel indicator 

LlS6 AA and AEQ C-l02 
LIB 7 ACO and AEQ C-l03 
LIB 8 AA C-l04 
LIB 9 ACO C-l05 
LI B 1 2 A A C-l 08 
maintenance procedures C-520, C-530, C-560, C-570 

BAl instruction 6-150,6-560,6-570 
BAlR instruction 6-150,6-190,6-240 
S8 instruction 6-150,6-630,6-660 
BCC read, LIB C-030 
BCC write, LI B C-030 
BCl instruction 6-150,6-630,6-640 
BCT instruction 6-150, 6-630, 6-680 
bid level 2 interrupt, type 1 communication scanner A-060 
bi-directional interrupt signal, line set 12A, 12B C-Ol1 
bisync (see BSC) 
bit clock control, LIB 

ALU flowchart CoOED 
local store C-030 
timings C-030 

bit clock error, type 1 communication scanner A-220 
bit clock select, LIB C-030 
bit control block addresses, type 1 communication scanner A-140 
bit service 

line set lA, lB, lC, 10 C-180 
linesetlD,lF,lH,10 C-210 
line set 1 E C-220 
I ine set 1 G, 1 T C-230 
line set lGA, lTA C-235 
line set 1 J C-242. 
line set 1 K, 1 S, 1 U C-244 

line set 1 N C-245 
line set lR C-247A 
linesetlW,lZ C-248 
line set 2A, 3A, 3B, 4A, 4B, 4C C-260 
line set 5A, 5B, 6A C-290 
LIB 7 C-290 
I ine set 8A, 88, 9A, 12A, 128 C-310 
line set lOA C-314, C-315 
line set l1A, 118 C-318,C-319 
LI B 7,9 autocall interface C-320 

bit service L2 latch, type 1 communication scanner 
bit service L2 request, type 1 communication scanner 

A-040 
A-040 

board layout 
type 2 communication scanner B-040 
type 3 communication scanner, board E2 F-050 
type 3 communication scanner, board E3 F-060 
3705-11 feature, locations E-030 

bootstrap load 6-961 
bottom diode board in bridge storage, exposing 7-120 
branch and link instruction 6-150,6-560,6-570 
branch and link register instruction 6-150,6-190,6-240 
branch instruction 6-150,6-630,6-640 
branch on bit instruction 6-150,6-630,6-660 
branch on C latch instruction 6-158,6-630,6-640 
branch on count instru.ction 6-150,6-630,6-680 
branch on Z latch instruction 6-150,6-630,6-640 
break, line set 12A,128 C-300, C-312 
break point/channel write command, tYpe 2 CA 9-400 
break timing chart, 12A, 128 C-311 
bridge storage module. 7-000 
BSC CRe register 6-840 
BSC control character recognition, ty~e 4 CA H-260 
SSC, terminal operation 

type 3 communication scanner F-425 
BSC, type 3 communication scanner 
BSC timeout counter F-630, F-640 

receive F-470 
receive details F-500 
transmit F-400 
transmit details F-420 

BSM 7-000 
buffer address register-CSB, type 2 communication scanner, 
program addressing B-290 

burst length, jumper options 
type 4 CA H-OOO 

bus lines data flow, type 3 CA G-020 

bus terminator assemblies E-OOO, E-020, E-021 
business machine clock C-030 
busy state, type 2 CA 9-060 
byte address 

tYpe 1 CA 8-100 
type 4 CA H-080 

byte address ESC test I/O transfer, type 1 CA 8-190 
byte address/command from ISACR 

type 1 CA 8-070 
type 4 CA H-050 

byte address/status from local store 
type 1 CA 8-150,8-160 
type 4 CA H-Ol0, H-020 

byte count 
type 1 CA 8-270, 8"330 
type 2 CA 9-470 

BYTE lights, X, 0, 1 1-010 
BZL instruction 6-150,6-630,6-640 

C 
ClEVELlight 1-020 
cable bus/tag E-OOO, E-020 
cabling, LIB C-ll0 
cabling, type 3 communication scanner F-050, F-060 
Card functions and locations 

CCU 6-000 
F ET storage 7-210 
PDF array F-390 
type 1 CA 8-030 
type 2 CA 9-030 
type 3 CA G-030 
type 4 CA H-030 
type 1 communication scanner A-020 
type 2 communication scanner B-040 
type 3 communication scanner E2 board F-050 

type 3 communication scanner E3 board F-060 
power supply, 3705-1 0·000 
power supply 3705-11 0-300 or 0-500 
3705-1 6-010 
3705-11 6-011 

card layout, CCU data path 6-000 
card positions, LIB 

type 1 C-070 
type 2 C-080 
type 3 C-090 
type 4 C-100 
type 5 C-l0l 
type 6 C-l02 
type 7 C-l03 
type 8 C-l04 
type9 C-l05 
ty pe 10 C-l06 
type 11 C-l07 
type 12 C-l08 

CAUTIONS 
CCU, when 

changing machine priorities 6-071 
masking program levels 6-071 
performing maintenance 6-000 

control panel 
address compare program stop 1 -030 
cc check light 1-060 
clock step procedu re 1-160 
control panel test of CCU data path 1-170 
diagnostic control switch 1-110 
diagnostic jumpering 1-200 
display {function select switch 1-040 
enable/disable switch 1-050 
instruction step procedure 1-160 
panel active light 1-060 
program stop light 1-090 
resetting the 3705 1-120 
set address and display register procedure 1-130 
setting up and executing an instruction 1-160 
single addresses test pattern procedure 1-150 
stop push button "I -070 
storage scan 1-140 
store push button 1-070 
stori ng a test pattern 1-140 
storing data in a register 1-130 

diagnostic aids 
CF indicator card 1-201, F-680 

maintenance philosophy 
when replacing cards 0-000 

power supply, when 
performing maintenance procedures 0-030,0-130, 0·600 
+6 circuit protector trips 0-130 
removal of SENSE wires 0-140,0-360,0-550 
removal of terminal board jumpers connected to 

voltage 0-140,0-360,0·550 
removing or reinstalling laminar bus jumpers 0-130,0-360,0-550 
replacing cards 0·060,0-600 
scoping 'control gate' with respect to the cathode 0-190 
substituting cards 0-060,0·600 
working on voltage sequence problem 0-060,0-600 
+6V cirCUit protector triPS 0-130 

ROS 
channel checking 2-070,2-110 

storage 
performing maintenance procedures 7-260 
replacing BSM 7-100 

type 1 CA 
address assignment 8-000 
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CAUTIONS (continued) 
type 2 CA 

using CE jumper 9-100 
type 4 CA 

disabling a channel H-OOO 
CBS data coupler interface C-330, C-370, C-410B 
CCR instruction 6-150,6-190,6-220 
CCcheck 

bypass hardstop on 1-110 
hardstop on 1-110 
resetti ng a 1-1 20 

CC CHECK light 1-060 
CC check lights, display A 1-010 
CC CHECK RESET push button 1-060 
CCU data path, control panel test of 1-170,1-190 
CCU, introduction 6-000 
CCU outbus check 

type 1 CA 8-360 
type 4 CA H-380 

CE burst length jumper 
options, type 4 CA H-OOO 

CE key '-030 
CE latch card 1-200 
CE usage meter 1-030, 0-240 
central control unit, introduction 6-000, 0-050 
chaining bridge storage modules 7-000 
changing machine priorities 6-071 
changing states, type 3 communication scanner 

PCF F-580 
EPCF F-590, F-600 

channel adapter, introduction 0-050 
channel adapter selection, multiple CA4s H-130 
channel adapter states, type 2 9-061 
channel checking, ROS test 

dual CA 2-110 
N ROS, type 4 CA 2-140 
type 1 or type 4 CA' 2-020 
type 2 or type 3 CA 2-070 

channel command, type 2 or type 3 CA 9-000 
channel command rejecting, type 1 CA 8-160 
channel commands, type 1 CA 8-000 
channel control commands 9-311 
channel interface 

disablinga 1-120 
enabling a 1-120 

channel read command, type 2 CA 9-440 
channel read operation with odd byte boundary 9-461 
channel sense command 

type 1 CA 8-160 
type 2 CA 9-320 

channel test I/O command; type 2 CA 9-490 
channel write command, type 2 CA 9-400 
channel write operation with odd byte boundary 9-430 
CHANNEL 1 INTERFACE A ENABLED light 1-050,G-040 
CHANNEL 1 INTERFACE B ENABLED light 1-050,G-04o 
CHANNEL 1 INTERFACE ENABLE/DISABLE switch 1-040, G040 
CHANNEL 2 INTERFACE A ENABLED light 1-050, G-040 
CHANNEL 2 INTERFACE B ENABLED light 1-050, G-040 
CHANNEL 2 INTERFACE ENABLE/DISABLE switch 1-050, G-040 
character service cycle, type 4 CA 

sequence chart, outbound data H-200 
sequence chart, inbound data H-270 

character control b~ock vector address, type 2 CS B B-330, B-120 
character service, type 1 communication scanner A-060 
character service L2 latch, type 1 communication scanner A-060 
character service L2 request. type 1 communication scanner A-060 
character service pending latch,type 1 communication 

scanner A-230, A-320 
check, type 1 CA 

CCU outbus 8-360 
channel bus-in 8-360 
input/output 8-360 
local store parity 8-360 

check lights 
display A 1-010 
display B 1-020 

00 000 000 o 

turning off the 1-010 
check register, type 2 CS 

CCU outbus check B-130, B-170 
ICW input register check B-130 
ICW work register check B-130 
LI 8 select check B-130 
LI 8 X 8CC check B-130 
line adr bus check B-130, B-190 
priority register available check 8-130 

check register, type 3 communication scanner 
CCU out bus check F-200 
ICW input register check F-190 
lew work register check F-190, F-200 
LIB select check F-200 
LI 8 X 8CC check F-200 

CHR instruction 6-150,6-200,6-220 
clock, bridge storage 7-080 
clock, business machine C-030 
CLOCK light 1-010 
clock step 1-110,1-160 
CLOCK TIME lights 1-010 

. clock times, CCU 6-030 
clocking 

type 2 attachment base B-050, B-051 
type 2 communication scanner B-050, B-051 
type 3 attachment base F-070, F-080 
type 3 ·or 3HS communication scanner F-070, F-080 

closed diodes in bridge storage 7-120 
command register, type 2 CA 9-020 
command/channel, type 2 CA 9-000 
command/channel test I/O, type 1 CA 8-210,8-220 
communicationscanner, introduction 0-050 
compare character register instruction 6-150,6-190,6-220 
compare halfword register instruction 6-150,6-200,6-220 
compare operation, CCU 6-100 
compare register immediate instruction 6-150,6-160,6-170 
compare register instruction 6-150,6-200,6-220 
component locations, 3705-1 power supply 0-000 
component locations, 3705-11 power supply D~300 or 0·500. 0-505 
configuration 

type 2 communication scanner 8-000 
type 3 or 3HS communication scanner F-OOO 

configuration chart, LI 8 and line sets C-OOO 
contingent state, type 3 CA G-120 
continuity check of XY drive lines 7-110 
control characters, type 3 scanner 

decode F-396 
forcing F-395 

control in A 
type 1 communication scanner A-160, A-190 
type 2 communication scanner 8-260 
type 3 or 3HS communication scanner F-530 

control in B 
type 1 communication scanner A-190 
type 2 communication scanner 8-260 
type 3 or 3HS communication scanner F-530 

control in C 
type 1 communication scanner A-190 
type 2 communication scanner 8-260 
tYpe 3 or 3HS communication scanner F-530 

control out A 
type 1 communication scanner A-270 
type 2 communication scanner B-260 
type 3 or 3HS communication scanner F-530 

control out B 
type 2 communication scanner B-260 
type 3 or 3SH communication scanner F-530 

control panel 
activating the 1-120, 1-060 
introduction 0-050 
layout 1-000 

configurations E-040 

00000 000 

control panel (continued) 
procedures 

activate control panel 1-120,1-060 
clock step 1-160 
clock step thru IPL phase 2 (load ROS) 1-200 
disabling channel interface 1 ~ 120 
display 3705 status 1-120 
display TAR and Op register 1-120 
enabli~g channel interface 1-120 
execute input or output instruction 1-160 
instruction step 1-160 
IPL 1-120 
IPL phase 2, clock set thru 1-200 
load address compare 1-150 
power off 1-120 
power on 1-120 
request prog.level 3 interrupt 1-120 
reset 3705 1-120 
reset CCU check 1-120 
set address and display register 1-130,6-050,6-0~2 
set address and display storage 1-130,6-050,6-056 
setting up and executing instruction 1-160 
single address scan 1-150,6-050,6-067 
single address test pattern 1-150,6-050,6-064 
storage scan 1-140,6-050,6-063 
store address compare 1-150 
storing data in register 1-130,6-050,6-054 
storing data in storage 1-140,6-050,6-057 
storing test pattern in storage 1-140, 1-170, 6-050, 6-060 
test of CCU data path 1-170 through 1-190 
type 3 CA G-040 

control register data/status 
type 1 CA 8-020 
type 4 CA H-020 

control register initial selection 
type 1 CA 8-020 
type 4 CA H-020 

control register, PDF array/status register, type·3 communication 
scanner F-490 

control word fetch timing, type 2 CA 9-520 
control word fetch/cycle steal, type 2 CA 9-340 
control word/cycle steal, type 2 CA 9-270 
core, bridge storage defective 7-100 
CR instruction 6-150,6-200,6-220 
CRC generation 6-840 
CR I instruction 6-150,6-160,6-170 
cross hi to 10 operation, CCU 6-100 
cross 10 to hi operation, CCU 6-100 
CS CYCLE light 1-010 
CSl cycle 6-060 
CSl time 6-061 
CS2 cycle 6-060 
CS2 time 6-061 
current sources, bridge storage 7-020 
customer usage meter 1-030 
cycle steal 

address update, type 2 CA 9-340,9-470 
control word, type 2 CA 9-270 
control word format, type 2 CA 9-270 
data fetch. type 2 CA 9-450 
data flow, type 3 or 3HS scanner F-355 
data store, type 2 CA 9-370,9-410 
in CA2, CA3, CA4, or type 3 or 3HS scanner 6-120 
out CA2, CA3, CA4, or type 3 or 3HS scanner 6-140 
rate, type 2 CA 9-000 . 
1 cycle 6-060 
2 cycle 6-060 

cycle steal/control word fetch, type 2 CA 9-340,9-410,9-450 
cycle steal, type 3 or 3HS communication scanner 

bad data F -200 . 
check register F-200 
data flow F-355 
ICW control and count fields F-120, F-121 
introduction F-Ol0 
receive operation F-450 
receive timing chart F-460 
summary of CS/PDF pointer use F-390 

INDEX. X-2 

cycle steal, type 3 or 3HS communication scanner (continued) 
sync for scoping F-690 
transmit, CS and PDF pointer sequence F-380 
transmit timing chart F-370 
transmit operation F-360 

cycle steal operation, type 4 CA 
CA to channel data transfer H-360 
inbound data transfer H-340, H-350, H-370 
inbound sequence chart H-360 
outbound data transfer H-300, H-310 
outbound sequence chart H-330 

CYCLE TIME light 1-010 
cycle utilization counter register (CUCR) 

diagram of 6-832 
input X'7 A' instruction 6-930 
output X'7 A' instruction 6-831 

cycles 

D 

CCU 6-061-
CCU machine 6-050 
CCU priorities 6-070 

data fetch/cycle steal, type 2 CA 9-450 
data flow 

bits 6-000 
bridge storage 7-000 
central control unit 6-020 
F ET storage 7 -220 
IPL 6-970 
LIB C-020 
modern 

auto-answer C-360 
comprehensive C-420A 
receive C-390 
transmit C-380 

type 1 commu nication scanner A-Ol0 
type 2 attachment base, type 2 communication 

scanner B-020, 8-030 
type 2 attachment base, type 3 or 3HS communication scanner F-020 
type 2 communication scanner 8-020 

level 2 interrupt B-300 
program addressing 8-280 
scan addressing 8-220 

type 3 CA 
bus lines G-020 
tag lines G-Ol0 

type 3 or 3HS communication scanner F-030 
8SC receive F-480 
8SC transmi t F~41 0 
cycle steal F-355 
description F-040 
scan address using high speed select F-090 
SDLC receive F-520 
SOLC transmiT F-440 

type 4 CA H-010 
3705 0-060 
3705-11 0-071 

data in/out LIB to scanner, type 3 or 3HS communication scanner F-530 
scanner 8-260 

data in/out LIB to scanner, type 3 communication scanner F-530 
data latch in bridge storage 7-030 
data operation controls 6-100 
data path, control panel test of 1-170 through 1-190 
data transfer read timing, type 2 CA 9-540 
data transfer write timing, type 2 CA 9-530 
DC common connection to frame ground 0-230, 0-580 
DC voltage distribution, power supply 0-140 
DC voltage distribution, 3705-11 power supply 0-360 or 0·550 
DC voltage measurement 0·230, 0-580 
decision block path interpretation, power-on procedure 0-060. 0-600 
decoding, instruction 6-150 
destructive readout in bridge storage 7-030 
determining when an interrupt can occur 6-080 
diagnostic aids 

CE indicator latch card 1-201 
scope points and jumpering capabilities 1-200 
test blocks 1-300 

diagnostic approach flowchart 0-010 
modern (see maintenance procedures) C-440 

000 000 000 000000 00 
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diagnostic bit service latch, type 1 communication scanner A-300 
DIAGNOSTIC CONT~OL switch 1-110 
diagnostic wrap, type 2 communication scanner 8-511 
diagnostic wrap mode 

type 1 communication scanner A-340 
type 2 communication scanner 

8 data register 8-150 
force line interface latches 8-150 
test data latch 8-270 

type 3 or 3HS communication scanner 
8 data register F -220 
diagnostic mode 0 F-700 
force line interface latches F-210 
test data latch F-540 
wrap F-710 

diagnostic wrap state, type 2 CA 9-060 
dial bit service 

type 2 communication scanner 8-260 
type 3 or 3HS communication scanner F-530 

differences, type 1 CA and type 4 CA H-OOO 
differences, type 2 CA and type 3 CA G-OOO 
diode 

locating an open or closed 7-120 
replacing an open 7-120 

disable all LI 8s 
type 2 communication scanner 8-170 
type 3 or 3HS communication scanner F-270 

disable interface 
type 2 communication scanner 8-260,8-270 
type 3 or 3HS communication scanner F-530, F-540 

disable zero-insert control type 2 communication scanner B-061 
disable zero-insert remembrance-SCF 5 type 2 communication 

scanner 8-061 
disabled state type 3 CA G-OOO 
disabling a channel interface 1-120, G-040 
display A 1-010 
display 8 1-020 
display register 

type 2 communication scanner 8-150 
type 3 or 3HS communication scanner F-220 

display register CS1 maintenance cycle 1-040,6-056 
display register procedure 1-130, 6-052 
display request 

type 2 commun ication scanner 8-150 
type 3 or 3HS communication scanner F-220 

display storage CSl maintenance cycle 1-040 
display storage procedure 1-130 
DISPLAY/FUNCTION SELECT switch 1-040 
displaying 

checks 1-120 
display and record TAR first 1-040 
OP register 1-120, 1-040 
register 1-130, 1-040 
status 1.;120 
storage 1-130, 1-040 
TAR 1-120, 1-040 
TAR and the OP register 1-120 
temporary address register (TAR) 1-120, 1-040 
3705 status 1-120 

drive line shorts 7-100 
drive lines, continuity check 7-110 
drivers, bridge storage 7-020 

E 
EB mode, type 4 CA H-OOO 
Emulation Program, modem panel procedures C-4208 
en'able channel interface, type 1 CA 8-140 
enable/disable Ll8, type 1 communication scanner A-310 
ENABLE/ DISABLE switches 1-050, G-040 
enable or disable type 3 CA interface G-070 
ENA8LE/DISABLE, PANEL switch 1-030 
enabling a channel interface 1-120, G-040 
~md of number character, dial C-330, C-341 

aD & 

000000 

ENTERED INTERRUPT LEVEL lights 1-020 
EPCF, changing states F-590, F-600 
equalization procedure, LIB type 5 C-410A 
error 

CCU 
byte X error 6-980 
byte 0 error 6-980 
byte 1. error 6-980 
clock error 6-981 
I ndata parity error 6-980 
Interrupts, type 4 CA H-380 
Op reg parity error 6-980 
prog lev 1 prog check 6-981 
SAR parity error 6-980 
SDR parity error 6-980 

L18, 8CC local store parity C-120 
LI 8 address C-120 
type 2 CA 

CCU inbus check 9-500 
CCU outbus check 9-500 
channel bus-out check 9-500 
CWAR data buffer check 9-500 
cyCle steal address ched<.' 9-500 
interface A channel bus-in check 9-500 
interface B channel bus-in check 9-500 
interrupt 9-500 
invalid control word format 9-500 
invalid CWAR 9-500 

error analysis procedure in ROS test 
dual CA 2-080 
N ROS, type 4 CA 2-140 
type 1 and type 4 CA 2-000 
type 2 or type 3 CA 2-040 

000 

error detection, maintenance philosophy of 0-000 
error isolation tools 0-000 
enor recording 

emulation log out 0-000 
maintenance philosophy of 0-000 

error recovery procedures, maintenance philosophy of 0-000 
error reset, type 1 communication scanner 

bit overrun A-300 
deedback check A-300 
level 1 checks A-300 

ESC test I/O initial selection L3 interrupt, type 1 CA 8-230 
exceeding maximum storage 1-020 
exclusive-or character register instruction 6-150,6-200,6-220 
exclusive-or halfword register instruction 6-150,6-200, 6-220 
exclusive-or operation, CCU 6-100 
exclusive-or register immediate instruction 6-150,6-160,6-170 
exclusive-or register instruction 6-150,6-200,6-220 
executing instruction from the control panel 1-160 
exit instruction 6-150,6-700,6-750 
extended buffer mode, type 4 CA H-OOO 

control register H-130, H-140 
data buffer H-150, H-160 
sequence charts H-200, H-220, H-240, H-270, H-290 

extended ICWcontrols F-121 
extended PCF F-121 

F 
fault indicators, power supply 

LED positions 0-020 
thermistor 0-020 
3705-1 0-320 

fault location, bridge storage 7 -1 00 
feedback check, type 1 communication scanner, Output 

X'41' A-240 
feedback error. type 2 communication scanner 

LCD field 8-070 
LI 8 interface 8-260 

feedback error, type 3 communication scanner 
LCD field F-130 
1I 8 interface F-530 

ferrite core storage unit 7 -000 
FET storage 7-200 
FET storage address error procedure 7-290 
field replaceable unit, replacing a 0-010 

000 000000 

flag, SDLC 8-520 
flag chain, type 2 CA 9-280 
flag detect predicted position, SDLC 8-530 
flag detection-SCF 5 type 2 communication scanner 8-061 
flag zero count override, type 2 CA 9-280 
flowchart, LI B, BCC ALU C-050 
force bit service request, type 1 communication scanner A-330 
format/cycle steal control word, type 2 CA 9-270 
frame ground connection to DC common 0-230 

G 
gate and selection system for bridge storage 7-020 
gate character service count, type 1 communication 

scanner A-060 
gate locations, power supply 0-000 
gated timeout generation F-620 
general register selection controls 6-110 through 6-112 

H 
hard stop latch 

resets 1-080 
sets 1-080 

HARD STOP light 1-080 
hardware, allowable combinations E-040 
high priority interface, type 1 communication scanner A-050 

I CYCLE light 1-010 
IC instruction 6-150,6-270,6-290 
ICT instruction 6-150,6-470,6-480 
ICW, data flow for test mode F-170 
I CW, set/reset bits 13.0, 13.1, 13.6 and 13.7 

type 3 or 3HS communication scanner F-570 
ICW, sync for scoping F-680 
ICW, type 3 or 3HS scanner 

set bits 0.1-0.5 F-610 
set bit 4.5 F-620 
set bit 5.5 F-700 

identify L 1 interrupt 
type 2 communication scanner 8·130 
type 3 or 3HS communication scanner F-200 

idle state (see wait state) 
inbound data transfer, type 1 CA 8-250 

data/status L3 interrupt 8-270 
ending data/status L3 interrupt 8-280 
initial selection L3 interrupt 8-250 

inbound data transfer, cycle steal mode, type 4 CA H-350 
initial selection L3 interrupt H-350, H-370 
sequence chart H-360 

inbound data transfer, E8 mode, type 4 CA H-250 
8SC control character recognition H-260 
data/status L3 interrupt H-250 
ending data/status L3 interrupt H-280 
initial selection L3 interrupt H-250 
sequence charts H-270, H-290 

inbound data transfer ending, type 1 CA 8-280 
increment scanner, type 1 communication scanner A-030 
INDATA light 1-010 
indicator light data flow, power supply 0-210 
indicator latch card 1-201, F-680 
indicator lights charts and procedures, power supply 0-220 
inhibit/sense in bridge storage 7-030 
inhibit/sense scoping procedures 7-050 
initial program load, type 1 CA 8-140 
initial selection, type 2 CA 9-290, 9-310 
initial selection status 

type 1 CA 8-020 
type 4 CA H-020 

initial selection timing, type 2 CA 9-510 
initial selective reset, CA4, selector channel H-390 
initial status, type 2 CA 9-310 
initialization 

type 2 communication scanner 8-000 
type 3 or 3HS communication scanner F-OOO 

000 

initialized state, type 2 CA 9-080 
IN/OUT CHECK light 1-020 
input instruction 

data flow 6-710 
description 6-700 

o 

executing from the control panel 1-160 
input instructions 

central control unit 6-770 
Input X'DO' to X'l F' 6-770 
Input X'70' 6-770 
Input X'71' 6-780 
Input X'72' 6-790 
Input X'73' 6-800 
Input X'74' 6-800 
Input X'76' 6-810 
Input X'77' 6-820 
Input X'79' 6-830 

Input X'7A' 6-831 

Input X'7B' 6-840 
Input X'7C' 6-840 
Input X'7D' 6-841 
Input X'7E' 6-850 
Input X'7F' 6-860 

type 1 channel adapter 
Input X'60' 8-070 
InputX'61' 8-070 
Input X'62' 8-070 
Input X'63' 8-100 
Input X'64' 8-110 
Input X'65' 8-110 
Input X'66' 8-120 
Input X'67' 8-130 

type 1 communication scanner A-130 
Input X'41' A-140 
Input X'42' A-150 
Input X'43' A-180 
Input X'44' A-210 

type 2 channel adapter 
Input X'50' 9-110 
Input X'51' 9-120 
Input X'52' 9-120 
Input X'53' 9-150 
Input X'54' 9-160 
Input X'55' 9-180 
I nput X '56' 9-200 
Input X'58' 9-220 
Input X'5A' 9-240 
Input X'5B' 9-250 
Input X'5C' 9-260 

type 2 Communication Scanner 8-110 
Input X'40' 8-120 
Input X'43' 8-130 
Input X'44', X'45', X'47' 8-140 
Input X'46' 8-150 

type 3 channel adapter 
Input X'5C' G-060 

type 3 or 3HS communication scanner 
Input F-120, F-121 
Input X'40' F-lao 
Input X'41', X'42' F-190 
Input X'43' F-200 
Input X'44', X'45', X'47' F-210 
Input X'46' F-220 
Input X'48', X'49', X'4A' F-230 

00 00 

Input X'48', X'4C', X'4E', X'4F' F-240 
type 4 channel adapter 

Input X'60' H-050 
Input X'61' H-050 
Input X'62' H-070 
Ir-,put X'63' H-080 
Input X'64' H-090 
Input X'65' H-090 
Input X'66' H-l00 
Input X'67' H-l10 
Input X'6C' H-130 

INDEX X-3 



Input X'6D' H-150 
Input X'6E' H-nO 
Input X'6F' H-180 

input register 
type 2 communication scanner B-140 
type 3 or 3HS communication scanner F-210, F-230, F-240 

input register addresses 6-151 
Input X'71'; executing when turning the ADDRESS/DATA 

switches 1-100 
input/output instruction decode, type 1 communication 

scanner A-130 
input/output instructions 

type 1 CA 8-060 
type2CA 9-100 
type 4 CA H-040 

insert character and count instruction 6-150,6-470, 6-4S0 
insert character instruction 6-150,6-270,6-290 
instantaneous allegiance state G-090 
instruction, executing from the control panel 1-160 
instruction decode, type 2 CA 9-100 
instruction decode restrictions, type 2 CA 9-100 
instruction decoding 6-150 
instruction step 1-160,1-030 
instruction testing in ROS test 

dual CA 2-080 
N ROS, type 4 CA 2-120 
type 1 and type 4 CA 2-000 
type 2 or type 3 CA 2-040 

instruction t cycfe 6-060 
instruction 2 cycfe 6-060 
instruction 3 cycle 6-060 
instructions 6-150 
instructions tested in ROS test 

dual CA 2-080 
N ROS,type4CA 2-120 
type 1 and type 4 CA2-000 
type 2 or type 3 CA 2-040 

integrated modem, panel procedures C-4208-C-432 
integrated modem with break C-312 
Integrated modem wrap, type 2 CS 8-512 
intertace address, type 2 Communication scanner 8-280, B290 

input X'40' B-12o 
level 2 interrupt B-32o, B-330 
program addressing B-280, B-290 

interface address, type 3 or 3HS communication scanner 
input X'4o' F-1BO 

Interface control word 
type 2 communication scanner B-060 

LCD field 8-062 
local store-program addressing B-290 
local store-scan addressing 8-230 
PCF 8-080 
secondary control field B-061 
SOF B-07o 
work rp.Qister B-22o 

type 2 communication scanner access by I/O inst B-lo0 
type 3 or 3HS communication scanner F-120, F-121 

LCD field F-130 
PCF F-14o 
EPCF F-140 
8yte 15 (8SC status) F -150 
Byte 15 (SLOC status) F-160 
Byte 17 (extended ICW controls) F-121 

INTERFACE ENABLED light 1-050 
interface string, LIB C-l10 
intermittent bridge storage failures 7-130,7-150 
intermittent F ET storage address errors, procedure 7-290 
interrupt go, type 2 communication scanner 

8SC receive 8-420 
BSC transmi t B-410 
conditions that cause B-310 
S-S receive B-490 
S-S transmit B-480 

interrupt levell, type 3 or 3HS communication scanner F-650, F-66-, F-671 
interrupt levle 2, type 3 or 3HS communication scanner F-550 
interrrpt initial selection, type 2 CA 9-330 
INTERRUPT push button 1-080 
interrupt request, type 1 CA 

data/status L3 8-190 . 

initial selection 8-230 
program requested L3 8-140 

interrupt request levell, type 1 CA B-360 
interrupt requests assigned to program levels b-081 
interrupts 6-0BO, 6-090 
introduction 

control panel 0-050 
cycle steal operation type 4 CA H-300, H-340 
type 1 CA B-OOO 
type 2 CA 9-000 
type 3 CA G -000 
type 4 CA H -000 
type 1 communication scanner A-DOD 
type 2 communication scanner B-OOO 
type 3 or 3HS communication scanner F-OOO. 
3705 0-050 

invalid channel commands 9-311 
INVALID Op light 1-020 
I/O check detection, type 2 communication scanner, program 

addressing B-290 
I/O gate interface connectors, LIB 

type 1 commu nication scanner C-13D 
type 2 commu nicati on scanners 1 and 2 C-140 
type 2 communication scanners 3 and 4 C-150 

IPL 
bootstrap load 6-961 
initialization 6-960 
phase 1 6-960 
phase 1 and 2 timing 6-963 
phase 1 and 2 tim ing, F ET storage 6-964 
phase 2 6-961 
phase 3 6-965 
source switch 1-000, E-040, H-OOO 

IPL data flow 6-970 
IPL PHASE lights 1-020 
IPL phase 1 and 2 timings 

bridge storage 6,963 
FET storage 6-964 

IPL phase 2, clock step thru 1-200 
IPL procedure 1-120 
11 cycle 6-060 
11 time 6-061 
12 cycle 6-060 
1 2 time 6-061 
13 cycle 6-060 
13 time 6-061 

J 
jumpering 

L 

CCU 1-200 
CE burst length, type 4 CA H-OOO 
test blocks 1-300 
clock step thru IPL phase 2 1-200 

L instruction 6-150,6-270,6,390 
LA instruction 6-150, 6-560, 6-600 
LAMP TEST push button 1-060 
lamp test 1-160 
last line state, generation F-620 
latches, type 1 communication scanner 

allow low priority A-050 
bit overrun A-300 
bit service L2 A-040 
character service L2 A-060 
character service pending A-230 
diagnostic bit service A-300 
disable lI8 A-310 
feedback check A-240 
mode override A-230 
output 47 A-330 
override remember A-230 
scanner enable A-310 
test data A-350 

LCD field 
type 2 communication scanner B-062 
type 3 or 3HS communication scanner F-130 

LCOR instruction 6-150,6-200,6-220 
LCR instruction 6-150,6-200,6-220 

fLED fault innicators 0-320,0-520 
level 1 interrupt, type 2 communication scanner 

set by check register B-130 
set by output X'43' B-170 

level 1 interrupt, type 3 or 3HS communication scanner 
set by check register F-200 
set by output X'43' F-270 
second level diagrams F-650, F-S60, F-670 
level 1 interrupt request, type 1 CA 8-360 
level 1 interrupt state, type 2 CA 9-060 
level 2 interrupt, type 2 communication scanner 

data flow 8-300 
examples B-36O 
interrupt go B-310 
priority registers B-320 
timing sequence B-340 

level 2 interrupt, type 3 or 3HS communication scanner F-550, F-560 

level 2 interrupt pending, type 2 communication 
scanner B-310, 8-210 

level 3 interrupt state, type 2 CA 9-060 
LH instruction 6-150,6-270, 6-290 
LHOR instruction 6-150,6-200,6-220 
LHR instruction 6-150,6-200,6-220 
LIB interface, type 2 communication scanner 

bit service request B-150, 8-260 
clear to send B-150, B-260 
control in A, B, C B-260 
control out A, B B-260 
data set ready 8-150,8-260 
echo check B-260 
input X'46' 8-150 
receive data buffer B-150, B-260 
receive data space 8-260 
request to send B-260 
ring indicator 8-150,8-260 
send data buffer 8-260 
transmit mode 8-260 

LIB interface, type 3 or 3HS communication scanner 
bit service request F-220, F-530 
clear to send F-220, F-530 
control in A, B, C F-530 
control out A, B F-530 
data set ready F-220, F -530 
input X'46' F-220 
receive data buffer F-220, F-530 
request to send F -530 
ring indicator F -220, F -530 
send data buffer F-530 
transmit mode F-530 

LIB select 
type 2 communication scanner 8-220 
type 3 or 3HS communication scanner F-lOD 

LIB to communication scanner interface C-020 
LIB to line interface C-020 

'LIB type l,line sets lA, 18, lC, lD, 1E, IF, lG, lGA, lH, 

I lJ, 1 K- C-002 
LIB type 1, line sets lN, lR, lS, lT, lTA, lU, lW, lZ C-01O 

LIB type 2, line set 2A C-Ol0 
LIB type 3, line sets 3A, 3B C-01U 
LIB type 4, line sets 4A, 48, 4C C-Ol0 
LIB type 5, line sets 5A, 5B C-Ol0 
LIB type 6, line set 6A C-OlO 
LIB type 7 C-Ol0 
LIB type 8, line set BA, 8B C-OlO 
LIB type 9, line set 9A C-01O 
LIB type 10, line set lOA C-Ol0 
LIB type 11,Iine set llA, l1B C-Oll 
LIB type 12, line set 12A, 12B C-Oll 
lights 

display A 1-010 
display B 1-020 
control panel 1-050,1-060,1-080,1 -090 
control panel, type 3 CA G-040 

o 0 000000 000 000 0000 o o 000000 
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line address bus 
type 2 communication scanner 

level 2 interrupt B-320 
program addressing B-2BO 
scan addreSSing B-220, B-230 

type 3 or 3HS communication scanner 
scan addressing F-090, F-l00 

line address hardware positions 
LI B type 1 C-070 
LIB type 2 C-OBO 
II B type 3 C-090 
LIB type 4 C-l00 
LIB type 5 C-l01 
LIB type 6 C-102 
LIB type 7 C-103 
LIB type B C-104 
LIB type 9 C-105 
LI 8 type 10 C-1 06 
LIB type 11 C-l07 
LI B type 12 C-l08 

line connection continuity, modems C-410B 
line interface 

line set lA, lB, lC, 10 C-170 
line set 1D,lF,lH,lD C-200 
line set 1 E C-220 
line set lG, IT C-230 
line set 1 GA, 1 TA C-235 
line set lJ C-241 
line set 1 K, 1 S, 1 U C-243 
line set 1 N C-245 
line set 1 R C-247A 
line set lW, lZ C-24B 
line set 2A, 3A, 3B, 4A, 48, 4C C-250 
line set 5A, 58, 6A C-2BO 
LIB 7 C-2BO 
line set SA, BB, 9A, 12A, 12B C-300 
line set lOA C-314 
line set 11 A, 11 B C-31B 
LIB 7,9 autocall interface C-32U 

line interface bases, introduction 0-050 
line scoping procedure C-400 
line set 

ALD references C-16O 
general data flow C-160 
page references· C-160 

line set 1A, 1 B, 1 C, 10 c-no 
bit service C-1BO 
line interface C-170 

INDEX 

local attachment interface, 1 C and 10 only C-190 
receive C-1BO 
strobe C-170 
transmit C-1BO 

line set 10, 1 F, 1 H C-200 
bit service C-210 
line interface C-200 
local attachment interface, 10 and IF only C-190 
receive C-210 
strobe C-200 
transmit C-210 
SNA and non-SNA terminals C-190 

fine set 1 E C-220 
bit service C-220 

iineset lG,lT C-230 
bit service C-231 
line interface C-230 
receive C-231 
strobe C-230 
transmit C-231 

line set lGA, lTA 
bit service C-235 
line interface C-235 
receive C-236 
strobe C-235 
transm it C-236 
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line set 1J 
bit service C-242 
line interface C-241 
receive C-242 
strobe C-241 
transmit C-242 

line set 1 K, 1 S, 1 U 
bit service C-244 
line interfa.-:e C-243 
receive C-244 
strob.e C·243 
transmit C-244 

line set 1 N 
bit service C-246 
line interface C-245 
receive C-246 
strobe C-245 
transmit C-246 

line set 1 R 
bit service C-247B 
lineinterface C-247A 
receive C-247C 
strobe C-247 A 
transmit C-247B 

line set lW, lZ 
bit service C-249 
line interface C-248 
receive C-249 
strobe C-248 
transmit C-249 

line set 2A, 3A, 3B, 4A, 4B, 4C C-250 
bit service C-260 
line interface C-250 
receive C-260 
strobe C-250 
transmit C-260 

line set 5A, 5B, 6A and LIB 7 
bit service C-290 
line interface C-280 
receive C-290 
strobe C-280 
transmit C-290 

line set 8A, 88, 9A, 12A, 12B 
bit service C-310 
line interface C-300 
receive C-310 
strobe C-300 
transmit C-31O 

line set lOA 
bit service C-314, C-315 
line interface C-314, C-315 
receive C-315 
strobe C-314, C-315 
transmit C-314 

line set l1A, 118 
bit service C-318, C-319 
line interface C-318, C-319 
receive C-319 
strobe C-318, C-319 
transmit C-318 

L18 type 7,9 autocall interface 
bit service C-320 
line interface C-320 

line sets, introduction 0-050 
load address compare operation 1-150 

000 

load address instruction 6-150,6-560,6-600 
load character iNith offset register instruction 6-150,6-200,6-220 
load compare 1-060 
load halfword instruction 6-150,6-270,6-290 
load halfword register instruction -6-150,6-200,6-220 
load halfword with offset register instruct ion 6-150, 6-200, 6-220 
load instruction 6-150,6-270,6-390 
LOAD light 1-090 
LOAD pushbutton 1 -090 

000000 000 

load register immediate instruction 6-150,6-160,6-170 
load register instruction 6-150,6-210,6-220 
load with offset register instruction 6-150,6-210,6-220 
LOAD/STOR E ADDRESS COMPARE switch 1-060 
local attachment interface, line set 1 C, 10 C-190 
local attachment interface, line set 1 F, 1 D C-190 
local attachment interface, SNA terminals C-190 
local store check, type 1 CA 8-360 
local store register controls 6-110 - 6-112 
location of logic pages by volume Vall-V;;, Vol 2-VI"; Vol 3-V; 'I 
locations, bridge storage 7-090 
locations, FET storage 7-200 
locations, 3705 feature board E-030 

locations, 3705-1 physical E-OOO 
locations,3705-11 physical E-020, E-021 
locations, 3705-1 power supply 0-000 
locations, power suppl" 3705-11 

OXO gate with more than three cards 0-300, 0-301 
OXO gate with only two or three cards 0-500,0·505 

logic pages by volume VOll-X; VoI2-VIII; VoI3-VIIi 
logic voltage levels D-230 
long term allegiance state G-ll0 
LOR instruction 6-.J50, 6-210, 6-220 
low priority interface, type 1 communication scanner A-050 
low priority scan counter, type 1 communication scanner A-050 
LR instruction 6-150,6-210,6-220 
LRI instruction 6-150,6-160,6-170 

M 
machine cycles 6-051 
machine cycles, CCU 6-050 
maintenance charts and procedures, power supply 

+20V, -6V regulator D-l00 
+6V up 0-070 
contactors on D-090 
EPO and +24V D-120 
isoiate to voltage and SC R 0-110 
isolation to a frame D-060 
removal of shorts D-130 
3705-11 0·600 
-4V, +12V, -12V up 0-080 

maintenance analysis procedures (MAPs) 3705.11 
frame isolation, basic wlo mod pwr 0·600 
frame isolation, basic with mod pwr 0·602 
prob. isolation, basic w/o mod pwr 0-605 
prob. isolation, frame w/o mod pwr 0·610 
prob. isolation, basic frame with mod pwr 0·620 
prob. isolation, exp frame with mod pwr 0·630 
-4V undervoltage prob. with mod pwr 0·640 
+3.4V undervoltage prob with mod pwr 0-645 
+8.5V undervoltage prob with mod pwr 0·650 
+6V undervoltage prob with mod pwr 0-655 
-12V undervoltage prob with mod pwr 0-660 
+12V undervoltage prob with mod pwr 0·665 
overvoltage prob with mod pwr 0-670 

maintenance cycle 
display register CSl 1-040 
display storage CS 1 1-040 
store register CSl 1-040 
store storage CS 1 1-040 

maintenance philosophy 0-000 
maintenance procedures 

intermittent F ET storage address errors 7-290 
LI Bs 5, 6, 7 modems C-440 

transmit test C-470 
carrier detect test CA90 
receive test C-500 
receive equalizer test C-520 
AEQ test C-520 
line side diagnostics C-540 
AA fault location C-570 
ACO fault location C-570 

LI 8 8, 9, 10, 12 modems C-580 
AA fault location C-560 
ACO fault location C-570 

maintenance, scoping procedures 
type 3 scanner F-680, F-690 

MAPs, 3705·11 power 0·599 

000000000 000 o 00 00 

masking program levels 6-071 
maximum storage, exceeding (see ADDRESS EXCEPTION light) 
measurement, de voltage 

OXO gate with more than three cards 
OXO gate with only two or three cards 

memory (see storage) 
meter 

CE usage 1-030 
customer usage 1 -030 

0·230 
0-580 

Ll8 5 receive equalizer C-410A, C-420A, C-l01 
mode and line priority store, type 1 communication scanner A-170 
mode bit override, type 1 communication scanner A-230 
mode override latch, type 1 communication scanner A-230 
mode register, type 2 CA 9-020 
mode select bits, type 1 communication scanner 

input instructions A-150, A-170 
output instructions A-250 

MODE SE LECT switch 1-030 
mode selection, type lCA 8-000,8-170 
mode/E8, type 4 CA H-OOO 
mode/ESC, type 1 CA 8-170 
mode/NSC, type 1 CA 8-170 
modem check 

type 2 communication scanner, switched network 8-460 
type 2 communication scanner 

input X'44' 8-140 
output X'44' 8-180 

type 3 or 3HS communication scanner 
input X'44' 8-210 
output X'44' 8-280 

modem self test 8-512 
modem wrap for LI Bs 5, 6, and 7, type 2 communication 

scanner 8-512 
modem wrap, L1Bs 8, 9,12 C-310 
modem wrap test for L1Bs 8, 9,12 B-513 
modification, type 2 communication scanner 

address substitution B-230 
counter register 8-360 
upper scan limit B-230 

modification, type 3 or 3HS communication scanner 
address substitution F-100, F-l01 
upper scan limit F-100, F-1D1 

MST-l CE indicator latch card 1-201 
multiple bit, multiple address bridge storage failures 7-100 
multiple CA4, auto selection H-130 

N 
N ROS test 2-120 
NCP or PEP, modem panel procedures C-431 
NCR instruction 6-150,6-190,6-220 
neutral state, type 3 CA G-OOa 
NHR instruction 6-150,6-190,6·220 
NR instruction 6-150,6-190,6-220 
NRI instruGtion 6-150,6-160,6-170 
NRZI mode, SDLC B-530 
NSC status byte register 

o 

type 1 CA 8-020 
type 4 CA H -020 

OCR instruction 6-150,6-210,6-220 
OHR instruction 6-150,6-210,6-220 
ones counter SDLC F-630, F-640 
Op REG light 1-010 
Op register, displaying the 1-120,1-040 
open diodes in bridge storage 7-120 
operation 

automatic call originate C-350 
auto-answer C-360 
binary synchronous terminal B-370 
bit clock control sequence C-040 
BSC sequence chart-switched B-390 
dial flowchart 8 -51 0 
dial sequence chart B-500 

read single byte, type 2 CA 9-461 
start-stop C-040 
start-stop sequence chart-switched 8-390 
synchronous (business machine clocking) C-040 
synchronous (modem clocking) C-060 
write odd byte, type 2 CA 9-430 
1050 type terminal 8-430 
2741 type terminal 8-450 

operations, arithmetic 6-100 
or character register instruction 6-150,6-210,6-220 
or h alfword register instructIOn 6-150, 6-210, 6-220 
OR instruction 6-210,6-220 
or operation, CCU 6-100 
or register immediate instruction 6-150,6-160,6-170 
or register Instruction 6-150, 6-210,6-220 
ORI instruction 6-150,6-160,6-170 
oscillators, business machine C-040 
outbound data transfer, type 1 CA 8-130 

data/status L3 interrupt 8-330 
ending data/status L3 interrupt· 8-340 
initial selection L3 interrupt 8-250 

outbound data transfers, E8 mode type 4 CA H 190 
automatic CA4 selection by priority H-230 
CA to channel data trans fer H -21 0 
data/status L3 interrupt H-240 
ending data/status L3 interrupt H-240 
(See also type 1 CA 8-340) 
initial selection L3 interrupt multiple type 4 CAs H-190 
sequence charts H-200, H-220, H-240 

outbound date transfers; cycle steal mode, type 4 CA H-300 
CA to channel data transfer H-320 
initial selection L3 interrupt H-310 
sequence chart H-330 

outbound data transfer ending, type 1 CA 8-340 
output instruction 6-700,6-730 

executi ng from the control panel 1-160 

output instructions 
central control unit 6-870 

Output X'OO' to X'l F' 6-870 
Output X'70' 6-870 
OutputX'71' 6-870 
Output X'72' 6-870 
Output X'73' 6-880, 6,891 
Output x'n' 6-900 
Output X'78' 6-920 
Output X'79' 6-930 
Output X' 7 A' 6-930 
Output X'7C' 6-940 
Output X'7D' 6-940 
Output X'7E' 6-940 
Output X'7F' 6-950 

type 1 channel adapter 
Output X'62' 8-080 
Output X'63' 8-100 
Output X'64' 8-110 
Output X'65' 8-110 
Output X'o6' 8-120 
Output X'67' 8-130 

type 2 channel adapter 
OutputX'50' 9-110 
Output X'51' 9-120 
Output X'53' 9-140 
Output X'54' 9-160 
Output X'55' 9-180 
Output X'56' 9-180 
Output X'57' 9-210 
Output X'58' 9-220 
Output X '59' 9-230 
Output X'5A' 9-240 
Output X'5B' 9-250 
Output X'5C' ~260 
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type 3 channel adapter 
Output X'59' G-050 

type 4 channel adapter 
Output X'62' H=060 
Output X'63' H-OSO 
Output X'64' H-090 
Output X'65' H-090 
Output X'66' H-lDO 
Output X'67' H-l20 
Output X'6C' H-140 
Output X'60' H-16D 
Output X'6E' H-170 
Output X'6F' H-180 

type 1 communication scanner 
Output X'40' A-230 
Output X'41' A-240 
Output X'42' A-250 
Output X'43' A-2S0 
Output X'44' A-300 
Output X'45' A-310 
Output X'46' A-320 
Output X'47' A-330 

output instructions (continued) 
type 2 communication scanner 

Output X'40', X'41' B-160 
Output X'42', X'43' B-170 
Output X'44' B-180 
Output X'45' B-190 
Output X'46' B-200 
Output X'47' B-210 

type 3 or 3HS communication scanner 
Output F-120, F-121 
Output X'40', X'41' F-250 
Output X'42' F-260 
Output X'43' F-270 
Output X'44' F-280 
Output X'45' F-290 
Output X'46' F-300 
Output X'47' F-310 
Output X'48', X'49': X'4A' F-320 
Output X'4C', X'4D' F-330 
Output X'4E' F-340 
Output X'4F' F-350 

ou tput register, type 2 commu n ication scanner 8-170 
output register addresses 6-151 
Output X'7T 

resets level 3 interrupt request 1-0S0 
turns off CCU CH ECK light 1-060 
turns'off display A check lights 1-010 
turns off display 8 check lights 1-020 

Output X'79', turns off LOAD light 1-090 
override remember latch, type 1 communication scanner A-230 
overrun, type 2 communication scanner 

8SC receive B-420 
input X'44' B-140 
start-stop receive B-490 

overrun, type 3 communication scanner 
CS input X'44' F-210 

overvoltage, fault indicators 0-320, 0-520 

P 
pad flag, type 2 communication scanner 8-061 

input X'44' B-140 
output X'44' B-180 

page references, line set C-160 
PANEL ACTIVE light 1-060 
PANEL ENABLE/DISABLE switch E-040 
panel layout 1-000 
panel procedures 

CCU 1-120 
clock step thru IPL phase 2 1-200 
integrated modem test 

Emulation Program C-420B 
NCP or PEP C-431 

parity errors 
BYTE lights 1-010 
INOATA light 1-010 
OP REG light 1-010 
SAR light 1-010 
SOR light 1-010 

00 000 o 00 

PDF array/control register/status register type 3 or 3HS 
communication scanner F-490 

PCF changing states F-580 
PDF array F-390 
PDF array address selection F-390 
PDF/CS pointer selection F-392 
physical locations 

bridge storage 7 -090 
FETstorage 7-200 
RPL diskette drive E-020 
3705-11 E-020 

plane of storage bridge module 7-030 
pot and filter card power supply 0-190 
power check 3705-1 

fau It sense power off 0-010 
flowchart 0-010 
thermal sense power off 0-010 

power check 3705-11 
fault sense power off 0-310 
flowchart 0-310, 0-510 
thermal sense power off 0-310 

POWER CHECK light 1-060 
power control cable plugs, power supply, 3705-1 0-000 
power control cable plugs, power supply, 3705-11 

OXO gate with more than three cards 0-300 
OXD gate with only two or three cards 0-500,0-50fi 

power distribution 
basic frame, 3705-1 0-030 
expansion frame, 3705-1 0-040 
basic frame, 3705-11 0-330 or 0-530 
expansion frame, 3705-/1 0-340 or 0-540 

power down sequence, 3705-1 0-250 
power down sequence, 3705-11 

OXO Qate with only two or three cards 0-370 
POWER OFF push button 1-100 
power on, changes storage protection keys 6-040 
POWER ON push button 1-100 
power supply adjustments for bridge storaqe 7-160 
power-off override 

3705-1 0-250 
3705-11 with more than three cards in OXO gate 0-370 

power-off procedure 1-120 
power-on procedure 1-120 
power-on sequence, power supply, 3705-1 0-050 
power-on sequence, 3705-11 

OXO gate with more than three cards 0-350 
OXO gate with only two or three cards 0-540 

preventive maintenance E-Ol0 
priorities 

changing machine 6-071 
interrupt 6-090 
machine cycle 6-070 
program level 6-080 
selection, multiple CA4s H-230 

priority bits 1-2, type 2 communication scanner B-310, B-210 
priority bits 1-2, type 3 or 3HS communication scanner F-210 
priority counter, type 1 communication scanner A-050 
priority register, type 2 communication scanner, scanner code 

identification 8-320, B-360 
problem definition 0-000 
problem determination 0-000 
problem isolation 0-010 
PROG LEV 1 light 1-020 
PROG LEV 2 light 1-020 
PROG LEV 3 light 1-020 
PROG LEV41ight 1-020 
PROG L1 light 1-010 
program addressing, type 2 communication scanner, 

CCU time 8-010 
program addressing, type 3 or 3HS communication scanner, CCU 

time F-Ol0 
program display 1-080 
PROGRAM DISPLAY light 1-080 

000 000 000 

program flag, type 2 communication scanner 
input X'44' B-140 
output X'44' B-180 

program flag, type 3 or 3HS commUnication scanner 
input X'44' F-210 
output X'44' F-280 

program level priorities 6-090 
program level 3 interrupt, requesting a 1-120 
program levels 

active level in ENTERED INTERRUPT lights 1-020 
description 6-080, 6-081 

program stop latch 
reset 1-090 
set 1-090 

PROGRAM STOP light 1-090 
PROTECT CH ECK light 1-020 
protect key 6-040 
protected data, attempt to change (see PROTECT CHECK light) 
protected storage 6-040 
protection, storage 6-040 
protection exception 6-040 
pseudo character control block, type 1 communication 

scanner A-060, A-140 

R 
RA instructions 6-150,6-560 
random storage failures "-130 - 7-150 
RE instructions 6-150,6-700 
read cycle for bridge storage 7 -030 
read gate drivers 7-020 
read-on Iy storage test 

dual CA 2-0S0 
N ROS, type 4CA 2-120 
type 1 and type 4 CA 2-000 
type 2 or type 3 CA 2-040 

readout, destructive in bridge storage 7-030 
read/write in storage bridge 7-030 
receive 

line set lA, 1B, lC, lD C-1S0 
line set 10, 1 F, 1 H C-210 
line set 1GA, lTA C-235 
line set lG, lT C-230 
line set lJ C-242 
lineset1K,lS,lU C-244 
line set 1 N' C-246 
line set 1 R C-247 A 
I ine set lW, 1 Z C-249 
line set 2A, 3A, 3B, 4A, 4B, 4C C-250 
line set 5A, 5B, 6A C-290 
LIB 7 C-290 
line set 8A, 8B, 9A, 12A 12B C-310 
line set lOA C-315 
linesetl1A,11B C-319 

receive details, communication scanner, type 2 
(5-S) SDF to PDF transfer B·490 
B5C 8-420 
SDLC B-560 
start-stop B-490 

'receive details, communication scanner, type 3 or 3HS 
BSC F-500 
SDLC F-510 

receive line signal detector, type 2 communication scanner 
input X'44' B-140 
input X'46' B-150 
switched network B-460 

receive line signal detector, type 3 or 3HS communication scanner 
input X'4F' F-240 
input X'46' F-220 

regenerative gate, power supply, -4V SCR 0-170 
register, type 2 CA 

bus out 9-020 
check 9-020 
command 9-020 
control channel adapter 9-020 
control word byte count 9-020 
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cycle steal address 9-020 
data buffer 9-020 
inbound control word address 9-020 
mode 9-020 
outbound control word address 9-020 
sense 9-020 
status 9-020 

register addresses 6-151 
register and external register instructions 6-700 
register and immediate address instructions 6-560 
register and storage instructions 6-270 

INDEX 

register and storage with addition instructions 6-470 
register branch or register and branch instructions 6-630 
register, cycle utili/alion C(HlIllf'r 6-831 
register immediate instructions 6-160, 6-220 
register to register instructions 6-190 
rejecting channel commands, type 1 CA 8-160 
REMOTE/LOCAL POWER switch 1-100 
removal, bridge storage module 7-.120 
removing the bridge storage module 7-120 
repair verification, part of maintenance philosophy 0-000 
replacing a field replaceable unit 0-010 
replacing an open diode 7-120 
requesting a program level 3 interrupt 1-120 
reset ICW bits 13.0, 13.1, 13_6, and 13.7 

type 3 communication scanner F-570 
reset, system or selective, 

type 3 CA G-170 
type 4 CA selector channel H·390 

reset control function, type 2 communication scanner, 
output X'43' B-170 

reset control function, type 3 or 3HS communication scanner 
output X'43' F-270 

RES ET push button 1-070 
reset-select LI B, type 3 or 3HS communication scanner 

control out A and B B-260, B-270 
output X'43' B-170 

reset-select LI B, type 3 communication scanner 
control out, A and B F-530, 5-540 
output X'43' F-270 

resetting a CCU check 1-120 

resetting the CCU, disables storage protection 6-040 
resetting the 3705 1-120 
restrictions/instruction decode, type 2 CA 9-100 
R I instructions 6-150,6-160, 6-170 
RDS bootstrap load 6-961 
ROS load, clock step thru 1-200 
ROS test 

dual CA 2-0S0 
N ROS test 2-120 
type 1 and type 4 CA 2-000 
type 2 and type 3 CA 2-040 
with RPL 2-000 

RPL and CA combinations E-040 
RR instructions 6-150,6-190,6-220 
RS instructions 6-150, 6-270 
RSA instructions 6-150, 6-470 
RT instructions 6-150,6-630 

S 
sample bit service, type I communication scanner A-030 
sample receive data, type 1 communication scanner A-030 
SARbits 7-110 
SAR light 1-010 
scan, type 3 communication scanner F-090 
scan addreSSing, type 2 communication scanner time B-Ol0 

X-6 

scan addressing, type 3 or 3HS communication scannel time F-Ol0, F-l01 
scan addressing examples, type 2 communication scanner 8-250 
scan counter, type 2 communication scanner 8-230, B-240 
scan counter, type 3 or 3HS communication scanner F·110 
sc·m counter bit definitions, type 1 communication 

scanner A-140, A-330 
scanner, introduction 0-050 
scanner disable latch, type 2 scanner, output X'43' 8-170, B-270 

o 0 o 000 o 0 () o o o 000 00 



00 000 000 

scanner disable latch, type 3 scanner, output X'43' F-270, F-540 
scanner enable, type 1 communication scanner A-310 
scanner selection, type 2 communication scanner, 

program addressing 8-290 
scanning 

single address 1-150 
storage 1-140 

scope points, CCU 1 -200 
scope points, type 3 scanner F-690 
scope points, type 3 scanner 

sync generation F-680 
scoping hints and precautions, modems C-400 
scoping loop, setting up 1FT 1-200 
scoping procedures 

sense bit-all addresses 7-050 
sense bit-single address 7-050 
sense/inhibit 7-050 

SCF, bits 1-5 F-610 
SCR, power supply 

checking +12V, -12V, +6V, -30V 0-150 or 0-560 
checking for shorts in -4V 0-1 SO or 0-565 
checking -4V 0·170 or 0·560 
locating shorted SCR except -4V 0·160 or 0·565 
replacing a -4V SCR head sink assembly 0-180 

SCR control card, power supply 0- 1 90 
SCR control operating principles, powersupply 0-200 
SCR controls, power supply 

ac reference and reset card 0-190 
pot and filter card 0-190 
SCR control card 0-1 90 

SCR instruction 6-210.6-220 or 0·570. 0·575 
SDF, forcing control characters and constants F-395 
SDLC 

abort 8-520 
end of frame 8-520 
flag 8-520 
flag detect predicted position 8-530 
frame detect 8-062 
ICW bits 34-36 (ones counter), type 2 communication 

scanner 8-0S1 
ICW bit 37 (last line state), type 2 communication 

scanner B-081 
ICW bit 44 (NRZI control), type 2 communication 

scanner 8-0S1 
ICW bits, type 3 or 3HS communication scanner F-120, F-121 
LCD, type 2 communication scanner 8-062 
LCD, tYpe 3 or 3HS communication scanner F-130 
modes of operation 

NRZI 8-530 
zero bit insertion/deletion 8-530 
bit synchronous requirements 8-530 

PCF, type 2 communication scanner 8-080 , 
PCF/EPCF, type 3 or 3HS communication scanner F-140 
receive sequence 8-560 
SCF, type 2 communication B-061 
start of frame 8-520 
terminal operation, type 3 or 3HS communication scanner F-445 
transmission frame format 8-520 
transmit sequence, type 2 communication scanner 8-540 
transmit data flow, type 3 or 3 HS communication scanner F-440 

SOLC ones counter F-630, F-640 

SDLC receive, data flow, type 3 or 3HS communication scanner F-520 
SDLC receive, type 3 or 3HS communication scanner F-510 
SDLC transmit, type 3 or 3HS communication scanner F-430 
SDR light 1-010 
secondary control field, type 2 communication scanner 

ICW 8-061 
select, LI B C-120 
selecting general registers 6-110 - 6-112 
selecting local store registers 6-110 - 6-112 
selection address, type 2 CA 9-000 
selection cycle steal rate, type 2 CA 9-000 
selection system for storage bridge 7-020 
selection/mode, type 1 CA 8-000, 8-170 

000000 000000 000000 000 000 00 

selector channel, type 4 CA 
disconnect in H-400 
initial interface disconnect H-390 
initial selective reset H-390 
service selective reset H·390 

sense amplifier in storage bridge 7·030, 7-031 
sense bit definitions 8-160, 9-150 
sense channel command, type 1 CA 8-160 
sense{inhibit in storage bridge 7·030, 7·031 
sense{inhibit scoping procedures 7-050 
separator character, dial C-330, C-341 
sequence chart, LI B 

start·stop bit clock control C-050 
synchronous bit clock control-business machine clock C-050 
synchronous bit clock control-external clock C-060 

sequence chart, type 4 CA 
automatic CA4 selection by priority H·240 
channel service cycle H·220, H-270 
inbound data transfers, cycle steal mode H-360 
inbound data transfers, EB mode H-270 
inputting E8 localstore H-290 
loading the E8 local store H-200 
outbound data transfers, cycle steal mode H·330 
outbound data transfers, EB mode H-190 

service aids~ type 3 scanner F-680, F-690 
service request interlock, type 2 communication scanner 8-140 
service request interlock, type 3 or 3HS communication scanner F-210 
service techniques and special tools 

adjustments, signal quality meter C-400 
dB meter and uses C·400 
line scoping procedure C-400 
seoping hints and precautions C-400 

service techniques, bridge storage 7-100·7-150 
set address and display register procedure 1-130 
set address and display storage procedUre 1-130 
SET ADDRESS/DISPLAY push button 1-070 
set control function, type 2 communication scanner, output 

X'43' B-170 
set control function, type 3 or 3HS communication scanner, output 

X'43' F-270 
set ICW bit 13.0, 13.1, 13.6 and 13_7 

type 3 communication scanner F-570 

set mode 
type 2 communication scanner, controlout/in A B-260, 8-270 
type 2 communication scanner, pgm steps to initialize 

line B-070 
type 3 or 3HS communication scanner, control out/in A F-530, F-540 

setting up and executing an instruction from the 
control panel 1·160 

shift right operation, CCU 6-100 
shorts between bridge storage drive lines 7-100 
SHR Instruction 6-150,6·210,6-220 
simulation run in ROS test. 

dual CA 2-0S0 
N ROS, type 4 CA 2-120 
type 1 CA 2-000 
tYpe 2 CA 2-040 

single address scan 1-150, 1-110, 6-067 
single "address test pattern cycles 6-054 
single address test pattern procedure 1 -150, 1-110 
single bit, multiple address bridge storage failures 7-100 
single current telegraph adapter C-270 
SNA terminal, 1 D and 1 F line set C·190 
solder connections 7-100 
special tools E-Ol0 
SR instruction 6-150,6-210,6-220 
SR I instruction 6-150,6-160,6-170 
ST instruction 6-150,6-270,6·430 
stack bits, type 1 communication scanner A-260 
START push button 1-070,6-069 
state change, type 3 or 3HS communication scanner 

EPCF F-590, F-560 
PCF F-5S0 
sync for scoping F-6S0 

status lights 
display A 1·010 
display 8 1-020 

status register, PDF aray/control register type 3 or 3HS communication 
scanner F-490 

status rejecting channel commands, type 1 CA 8-160 
status transfer, type 1 CA 

ESC test I/O 8-230 
final inbound ESC 8-280 
final inbound NCS 8-280 
final outbound ESC 8-340 
final outbound NSC 8-340 
NCS testl/O 8-230 
No-Op 8-210 

status transfer ESC I/O, type 1 CA 8-220 
STC instruction 6-150,6·270,6-330 
STCT instruction 6-150,6-470,6-530 
STH instruction 6-150,6-270,6-360 
stop bit check/receive break, type 2 cornmunication scanner 

S-S receive B-490 
S.:S transmit B-480 

STOP push button 1-070 
STORAGE ADDRESS/REGISTER DATA switches 1·100 
storage (bridge) 7-000 

address register bits 7-110 
addressi ng 7 -110 
adjustments 7-160 
array 7·030,7·031 
clock 7-080 
controls to CCU 7 -070 
cycle 7-080 
cycle timing 7-080 
data flow 7-000 
data to CCU 7 -060 
data register bit failures 7-040 
display 1-130,6-056 
failures, random 7-130 -7-150 
introduction 0-050 
key 6-040 
protection 6-040 
scan 1-140,1-110,6-063 
test pattern 1-140,1-110,6-060 

storage (FET) 7-200 
address error procedure 7-290 
board layout 7-210, 7-211 
data flow 7-220 
diagnostic repair operation 7-240 
in a single address 1-130 
in storage locations 1-140,6-057 
maintenance procedure 7-260 
physical locations 7-200 
timing chart 7·250 

store character and count instruction 6-150,6-470,6-530 
store character instruction 6-150, 6-270, 6-330 
store compare 1-060 
store halfword instruction 6-150,6-270,6-360 
store instruction 6-150,6-270,6-430 
store instruction at address X'00010' 6-081 
STOR E push button 1-070 
store register CSl maintenance cycle 1-040,6-054 
store stack bits, type 1 communication scanner A-260 
store storage CS maintenance cycle 1-040,6-057 
storing data 

in a register '-130, 6-054 

strobe 
lineset.1A,1B,1C,lD C-170 
line set 10, 1 F, 1 H C-200 
line set 1G, lT C-230 
lineset1GA,lTA C-235 
line set 1 J C-241 
line set 1 K, 1 S, 1 U C-243 
line set 1 N C-245 
line set 1 R C-247 A 
line set lW, 1 Z C-248 
line set 2A, 3A, 38, 4A, 48, 4C C-250 
line set 5A, 58, 6A C-280 

LIB 7 C-280 
line set 8A, 88, 9A, 12A, 12B C-300 
line set lOA C-314,C-315 
line set l1A,118 C-318,C-319 

strobe setting reoptimization 7-160 
substitution control register. type 2 communication scanner 

output X'41' 8-160 
scan addressing 8-230 

substitution control register, type 3 communication scanner 
output X'41' F-250· 
scan addressing F-220 

subtract character register instruction 6-150,6-210,6-220 
subtract halfword register instruction 6-150,6-210,6-220 
subtract operation, CCU 6-100 
subtract register immediate instruction 6- 150,6-160,6-170 
subtract register instruction 6-150,6-210,6-220 
summary LCD code changes 8-062 
switched state, type 3 CA G-OOO 
sync, scope for type 3 or 3HS scanner F-6S0, F-690 

T 
T times displayed on control panel 1 -01 0 
tag lines data flow, type 3 CA G-Ol0 
tag terminator assemblies E-OOO, E-020, E-021 
TAR, display '-040 
technology-related tools E-010 
telegraph adapter C-270 

I terminal,SNAlineset lDand IF C-190 
terminators bus/tag E·OOO, E-020, E-021 
terminal operation, type 3 or 3HS communication scanner 

bi-sync F-225, F-426 
SDLC F-445, F-446 

test block 1-300 
test data latch 

type 1 communication scanner A-340 
type 2 communication scanner, diagnostic wrap 

mode 8-270,8-511 
type 3 or 3HS communication scanner, diagnostic wrap 
mode F-540, 

test equipment E-010 
TEST light 1-080 
test mode latch 

reset 1-080 
set 1-080 

test programs 0-000 
test register under mask instruction 6-150,6-160,6-170 
Test 2 (modem) 

Emulation Program panel procedures C-4208 
1FT's C-440 

Test 3 (modem) 
Emulation Program panel procedures C-420B 
1FT's C-440 

Test 4 (modem) 
Emulation Program panel procedures C-4208 
1FT's C-440 

timing 
CCU clock 6-030 
read/write 7 -040 
storage (bridge) addressing 7-020 
storage (bridge) cycle 7-080 

timing charts 
asynchronous attention status, type 3 CA G-160 
asynchronous device end, type 3 CA G-140 
automatic call originate C-340 
auto-answer C-360 
channel interface sequences 8-380 
clock and (bridge storage) F -070 
clock and (F ET storage) F-080 
cootingent state, type 3 CA G-120 
control in A, 8, and C A-190 
control in A, B, and C A-200 

INDEX X-7 
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cycle steal transmit, type 3 communication scanner F-370 
cycle steal receive, type 3 or 3HS communication scanner F460 
fault sense power check 0-010 
fault sense power check, 3705-11 0-310 or 0-510 
FET stora~e. output X'44-47' 
increment scanner A-030 
indicator light supply/controls 0-210 or 0-570 
IPL phase 1 and 2 timing 

bridge storage 6-963 
FET storage 6-964 

LI 8 5,6, 7 transmit/receive C-390 
long term allegiance, type 3 CA G-ll0 
low priority scan example A-050 
output X'41' A-240 
output X'46' A-320 
power off 0-250 
power on 0-050 
power off, 3705-11 0-370 
power on, 3705-11 0-350 or 0·540 
sample bit service A-030 
sample receive data A·030 
SO LC receive sequence 8-560 
SOLC transmit sequence B-540 
set bit service L2 latch A-040 
storage (FETl 7-250 
thermal sense power check 3705-1 0-010 
thermal sense power check, 3705-11 

OXO gate with more than three cards 0-310 
OXO gate with only two or three cards 0·510 

type 1 communication scanner 8·370 
12A, 128 break C-311 

timeout, counter bisync F-630, F-640 
tools and test equipment E-Ol0 
transmit 

cycle steal operation, type 3 or 3HS communication 
scanner F-360 

line senA, lB, lC, 10 C-180 
linesetl0,lF,lH C-210 
line set lG, 1T C-240 
line set 1J C-242 
line set 1 K, 1 S, 1 U C-244 
line set 1 N C-246 
line. set 1 R C-247 A 
linesetlW,lZ C-249 
line set 2A, 3A,3B, 4A, 4B, 4C C-260 
line set 5A, 58, 6A C-290 
Ll87 C-290 
line set SA, S8, 9A, 12A, 128 C-310 
line set lOA C-314 
line set 11 A, 118 C-31S 

transmit details, type 2 communication scanner 
(S-S) PDF to SOF transfer B-480 
BSC 8-410 
start-stop 8-4S0 
transmit details, type 3 or 3HS communication scanner 

BSC F-420 
SOLC F-430 

transmit sequence, type 2 communication scanner 
BSC B-400. 
SOLC 8-540 
start-stop B-470 

TAM instruction 6-150,6-160,6-170 
trouble analysis flowchart 0-010 
type 1 channel adapter, introduction 0-050 
type 1 communication scanner, introduction 0-050 
type 2 attachment base B-020, F-020 
type 2 channel adapter, introduction 0-050 
type 2 channel adapter states 9-060 
type 2 communication scanner, introduction 0-050 
type 3 CA bus lines data flow G-020 
type 3 CA response to system and selective reset G-170 
type 3 CA selection from a neutral state G-080 
type 3 CA tag lines data flow G-010 
type 3 channel adapter, introduction 0-050, G-OOO 

o 0 000 o 00 

type 3 or 3HS communication scanner introduction F-OOO 
tYpe 3 or 3HS scanner data flow F-030 
type 4 channel adapter 

U 

introduction H-OOO 
multiple H-OOO 
N channel AOS 2-120 

underrun, type 2 communication scanner 
8SC transmit 8-410 
input X'44' 8-140 
start-stop transmit B-480 

undervolatage MAPs, 3705·11 modified power 
-4V 0-640 
+3.4V 0-645 
+8.5V D-650 
+6V 0-655 
-12V 0-660 
+12V 0-665 

unprotected storage 6-040 
upper scan limit modification, type 2 communication 

scanner 8-230 
upper scan limit modification, type 3 or 3HS communication 

scanner F-l00 
usage meter flowchart 0-240, 0-590 

V 
voltage levels, logic 

OXO gate with more than three cards 
OXO gate with only two or three cards 

voltage reoptimization, XYZ drive 7-160 

W 
WAIT light 1-080 
wait state 6-060,6-061 
wave shapes, power supply 

SCA controls 0-200 
+12V, -12v, +6V, -30V supplies 0-150 
-,4V supply 0-170 

0-230 
0·5S0 

wave shapes, Ll8s 5, 6, 7 modems C-450 - C-520 
welds 7-100 
wrap blocks 

(see test blocks 1-3001 
wrap mode, type 3 or 3HS scanner F-700, F-710 
write array conditions F-391 
write cycle for bridge storage 7-030 
write gate drivers 7-020 
write IPL channel command, type 1 CA 8-180 
write IPL command, type 2 CA 9-330 
write IP L command fi nal status, type 1 CA 8-190 
write IPL data/status L3 interrupt, type 1 CA 8-140 

x 
X address cards 7 -110 
X and Ydrive system 7-020 
X windings 7-020 
XCR instruction 6-150,6-200,6-220 
XHR instruction 6-150,6-200,6-220 
XA instruction 6-150,6-200,6-220 
XAI instruction 6-150,6-160,6-170 
XY drive line continuity check 7-110 
XYZ drive voltage reoptimization 7-160 

Y 
Y address cards 7-110 
Y windings 7-020 

z 
Z LEVEL light 1-020 
Z register controls 6-100 
zero bit insertion/deletion, SO LC B-530 

000000 000000 000 00 o 
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12A, 128, integrated modem with break C-312 
16K storage bridge module 7-110 

3 
32K storage bridge module 7-110 
3705 

channel adapter 
type 1 8-000 
type 2 9-000 
type 3 G-OOO 
type 4 H-OOO 

communication scanner 
type 1 A-OOO 
type 2 8-000 
type 3 or 3HS F-OOO 

control panel 1-000 
line interface base C-OOO 
line set C-160 
power supply 3705-1 0-000 
power supply 3705-11 

OXO qate with more than three cards 0-300 
OXO gate with only two or three cards 0-500 

storage 7-000 
3705 introduction 0-050 
3705-1 physical locations E-OOO 
3705-11 control panel configurations E-040 
3705-1 I feature board locations E-030 
3705-11 hardware combinations E-040 
3705-11 phvsicallocations E-020, E-021 

INDEX 

3705·11 Power maintenance analysis procedures (MAPs) 0-599 
3705-11 power supply 

OXO gate with more than three cards 0-300,0-301 
OXO gate with only two or three cards 0-500,0-505 

3705-1/ remote program loader 
combinations E-040 

000 o 00 
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